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SUMMARY OF F I N D I N G S  
I n  o r d e r  t o  op t imize  freeway c o r r i d o r  o p e r a t i o n s  where 
t h e  presence  of ramp meter ing  c r e a t e s  queueing d e l a y  a s  a  
r e s u l t  of e n t r a n c e  ramp demand p a t t e r n s  n o t  conforming wi th  
a v a i l a b l e  c a p a c i t y  a long a freeway, a  s e r i e s  of e i g h t  ramp 
queue c o n d i t i o n  in fo rmat ion  s i g n s  were i n s t a l l e d  f o r  each 
of t h e  northbound e n t r a n c e  ramps s e r v i n g  t h e  freeway under 
s u r v e i l l a n c e  c o n t r o l .  The s i g n s  a r e  p laced a long an a l t e r n a t e  
s u r f a c e  s t r e e t  r o u t e  p a r a l l e l i n g  t h e  northbound John (2 .  Lodge 
Freeway i n  D e t r o i t  and were i n  o p e r a t i o n  dur ing  t h e  a f t e rnoon  
peak pe r iod .  Wherever p o s s i b l e  t h e  a l t e r n a t e  r o u t e  c o n s i s t s  
of  t h e  f r o n t a g e  road t o  t h e  Freeway, b u t  where t h e  f r o n t a g e  
road i s  n o t  cont inuous  between ramps a nearby s u r f a c e  s t r e e t  
i s  employed. I n  t h o s e  c a s e s  where t h e  a l t e r n a t e  r o u t e  i s  
s e v e r a l  b locks  away from t h e  Freeway, s i g n s  a r e  p laced i n  
advance of t h e  i n t e r s e c t i o n  of  t h e  c r o s s  s t r e e t  from which 
t h e  p a r t i c u l a r  e n t r a n c e  ramp extends .  
Each s i g n  d i s p l a y s  queue c o n d i t i o n s  f o r  t h r e e  succeeding 
e n t r a n c e  ramps such t h a t  t h e  d r i v e r  can e i t h e r  s e l e c t  t h e  
n e a r e s t  e n t r a n c e  ramp f o r  e n t r y  o r  con t inue  a long t h e  a l t e r -  
n a t e  r o u t e .  The s i g n s  a r e  l a r g e r  i n  s i z e  and c o n t a i n  l a r g e r  
l e t t e r i n g  than  comparable s i g n s  i n s t a l l e d  by t h e  Texas 
T r a n s p o r t a t i o n  I n s t i t u t e  a long  a p o r t i o n  of t h e  a l t e r n a t e  
r o u t e  i n  1968. The s i g n s  a r e  i n t e r n a l l y  i l l u m i n a t e d  and 
always p r e s e n t  a  p o s i t i v e  r o u t i n g  i n d i c a t i o n  t o  t h e  d r i v e r .  
Symbo l i ca l ly ,  t h e  c o l o r  g r e e n  i n d i c a t e s  l a c k  of  c o n g e s t i o n  
a t  a n  e n t r a n c e  ramp and on e a c h  s i g n  t h e  n e a r e s t  such  ramp 
i s  i n d i c a t e d  by t h e  f l a s h i n g  g r e e n  message,  "ENTER." Con- 
g e s t e d  ramp names a r e  d i s p l a y e d  i n  r e d  b u t  t h e  a l t e r n a t e  
r o u t e  i s  always g reen .  Should a l l  ramps be  conges ted  t h e  
a l t e r n a t e  r o u t e  arrow beyond t h e  f a r t h e s t  downstream ramp 
i s  f l a s h e d  i n  g reen .  
The s i g n s  i n s t a l l e d  by The U n i v e r s i t y  o f  Michigan a r e  
b o t h  v i s i b l e  and l e g i b l e  a t  g r e a t e r  d i s t a n c e s  t h a n  t h e  s i g n s  
des igned  by t h e  Texas T r a n s p o r t a t i o n  I n s t i t u t e  and f o r  a  
group o f  t e s t  s u b j e c t s  were s l i g h t l y  b e t t e r  unders tood  t h a n  
were t h e  T T I  s i g n s .  Once t h e  s i g n s  were unde r s tood ,  t h e  
t e s t  s u b j e c t s  expe r i enced  l i t t l e  d i f f i c u l t y  i n  making t h e  
n e c e s s a r y  t u r n i n g  movements, s o  it i s  concluded t h a t  s i g n  
placement  and l e g i b i l i t y  d i s t a n c e  i s  adequate .  D r i v e r s  
u n f a m i l i a r  o r  confused  by t h e  s i g n s  cou ld  v e r y  well e x p e r i e n c e  
d i f f i c u l t y  s i n c e  a long  t h e  a l t e r n a t e  r o u t e  d r i v e r s  must contend  
w i t h  o t h e r  t r a f f i c .  A q u e s t i o n n a i r e  su rvey  o f  p u b l i c  r e sponse  
showed t h a t  68% o f  t h e  r e sponden t s  unders tood  t h e  s i g n s  on 
pape r ,  An e x t e n s i v e  p u b l i c  r e l a t i o n s  e f f o r t  i n v o l v i n g  tele- 
v i s i o n ,  r a d i o  and newspaper media and t h e  handing  o u t  o f  an 
e x p l a n a t o r y  l e a f l e t  t o  ramp u s e r s  t h e  day b e f o r e  t h e  s i g n s  
were made opera t ior ia l  reached about  h a l f  of  t h e  ramp u s e r s  
t h e  day o f  t h e  q u e s t i o n n a i r e  a  month l a t e r .  This  demonstrated 
t h e  d e s i r a b i l i t y  for  such innova t ive  new t r a f f i c  engineer ing  
dev ices  t o  be r e l a t i v e l y  se l f -exp lana to ry  t o  ensure  d r i v e r  
unders tanding and obedience. 
According t o  t h e  q u e s t i o n n a i r e ,  4 1 %  of t h e  ramp u s e r s  
c la im t o  use  t h e  s i g n s .  This  i s  c o n t r a s t e d  wi th  t h e  ~exper i -  
ence wi th  s i m i l a r  b u t  more symbolic s i g n s  used i n  Chicago 
where s i g n  usage w,as 2 4 % .  This was a t t r i b u t e d  t o  t h e  pos i -  
t i v e  r o u t i n g  informat ion  p resen ted  on t h e  Univers i ty  of 
Michigan s i g n s .  License p l a t e  s t u d i e s  of ramp d i v e r s i o n  a s  
r e l a t e d  t o  s i g n  message s t a t e  were a l s o  conducted, al though 
t h e  r e s u l t s  were i n c o n s i s t e n t .  I n  g e n e r a l ,  t h e  amount of 
d i v e r s i o n  i s  n o t  a s  g r e a t  a s  claimed by d r i v e r s  on th.e 
q u e s t i o n n a i r e ,  However, d i v e r s i o n  was p r e s e n t  and i n  t h e  
month fo l lowing t h e  i n s t a l l a t i o n  of t h e  s i g n s ,  demand s h i f t s  
t o  downstream ramps were noted.  Dr ivers  d i sp layed  a  r e luc -  
t ance  t o  e n t e r  when t h e  s i g n  d i s p l a y s  were predominantly r e d ,  
and according t o  q u e s t i o n n a i r e  r e s u l t s ,  2 7 %  of t h e  respondents  
would n o t  use  t h e  Freeway a t  a l l  when confronted  by an a l l -  
r ed  d i s p l a y .  A comparison of 1969 o r i g i n - d e s t i n a t i o n  m a t e r i a l  
wi th  d a t a  from 1967 i n d i c a t e d  a  dec rease  i n  t h e  p ropor t ions  of 
s h o r t e r  t r i p s ,  a l though some of  t h i s  can d o u b t l e s s  be a t t r i -  
buted t o  t h e  i n s t a l l a t i o n  of ramp meter ing  a f t e r  t h e  1967 
o r i g i n - d e s t i n a t i o n  s tudy.  
I t  was concluded t h a t  e v a l u a t i o n  of t h e s e  s i g n s  was 
impaired by t h e  l i m i t e d  n a t u r e  o f  t h e  s tudy.  Budgetary 
l i m i t a t i o n s  confined t h e  s tudy  t o  one a l t e r n a t e  r o u t e ,  and 
f o r  those  ramps no t  on t h e  s e r v i c e  d r i v e ,  a s  few a s  s i x  
p e r c e n t  of ramp u s e r s  a c t u a l l y  passed a  s i g n  (i.e., were 
proceeding northbound along t h e  a l t e r n a t e  r o u t e ) .  This l i m i t e d  
t h e  e f f e c t i v e n e s s  of t h e s e  s i g n s  i n  promoting s i g n i f i c a n t  
d i v e r s i o n  from t h e s e  ramps. Furthermore, s i g n  usage decreased 
wi th  frequency of ramp use .  This  was i n t e r p r e t e d  t o  be an 
adverse  r e a c t i o n  t o  t h e  s i g n s  by d a i l y  u s e r s  who e v i d e n t l y  
experimented wi th  t h e  a l t e r n a t e  r o u t e  and found it u n s a t i s -  
f a c t o r y .  Only minor t r a f f i c  engineer ing  improvements were 
made along t h e  a l t e r n a t e  r o u t e  and t h e  s i g n a l  network d i d  no t  
f avor  d i v e r t e d  freeway u s e r s  s o  some d r i v e r s  may have found 
t h e  r o u t e  unappeal ing.  Also, s i n c e  t h e r e  was no p rov i s ion  
f o r  handl ing  demand su rges  a t  downstream ramps r e s u l t i n g  from 
d i v e r s i o n ,  it i s  p o s s i b l e  t h a t  some d i v e r t e d  d r i v e r s  d i d  n o t  
f i n d  uncongested cond i t ions  a s  promised by t h e  s i g n s ,  
Other s t u d i e s  of d r i v e r  a t t i t u d e s  have found t h a t  t h e  
informat ion  most d e s i r e d  by freeway u s e r s  i s  s p e c i f i c  i n f o r -  
mation on such unexpected conges t ion  a s  caused by a c c i d e n t s  
and d r i v e r s  would be most w i l l i n g  t o  d i v e r t  t o  an a l t e r n a t e  
r o u t e  t o  avoid such conges t ion .  I n  t h i s  s tudy ,  t h e  ramp 
meter ing  program s e r v e s  t o  opt imize  on-freeway o p e r a t i o n s  and 
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t h u s  t h e  d r i v e r  queued a t  an en t rance  ramp o r  d i v e r t e d  a long 
t h e  a l t e r n a t e  r o u t e  r e c e i v e s  no s u r v e i l l a n c e  b e n e f i t  u n t i l  
he e n t e r s  t h e  freeway. The s i g n s  can d i r e c t  t h e  way t o  a  
ramp w i t h  l e s s  queue de lay ,  b u t  t h e  time savings  may be l o s t  
i n  inc reased  s u r f a c e  s t r e e t  t ime. Tn t h i s  s tudy it appeared 
t h a t  a  ma jo r i ty  of d r i v e r s  a r e  unwi l l ing  t o  fo l low thle 
a l t e r n a t e  r o u t e  f o r  g r e a t  d i s t a n c e s .  
A c o s t - e f f e c t i v e n e s s  s tudy was performed on t h e  demand 
changes presumed t o  be induced by t h e  s i g n s  and t h e  marginal  
c o s t / e f f e c t i v e n e s s  r a t i o  f o r  t h e  s i g n s  amortized over a  
ten-year  pe r iod  i s  es t imated  a t  s i x  c e n t s  per  vehicle-hour 
saved. The b e n e f i t s  i n  improved freeway opera t ions  c ~ f f s e t  
t h e  d isadvantages  of i n c r e a s e d  s u r f a c e  s t r e e t  t r a v e l  t ime 





INTRODUCTION AND RESEARCH APPROACH 
INTRODUCTION 
This  r e p o r t  p r e s e n t s  informat ion  on t h e  planning,  des ign ,  
o p e r a t i o n  and e v a l u a t i o n  of t h e  e f f e c t i v e n e s s  of a  s e t  of 
dynamic ramp queue cond i t ion  informat ion  s i g n s  placed a long 
an  a l t e r n a t e  s u r f a c e  s t r e e t  r o u t e  p a r a l l e l i n g  a  6 . 1  mi le  
s e c t i o n  of t h e  northbound John C. Lodge Freeway i n  D e t r o i t ,  
Michigan. These s i g n s  i n d i c a t e  t h e  s t a t e  of conges t ion  a t  
the  n e a r e s t  en t rance  ramp and t h e  nex t  two fo l lowing ramps 
a long t h e  a l t e r n a t e  r o u t e  i n  o r d e r  t o  f a c i l i t a t e  t h e  e n t r y  
of d r i v e r s  t o  t h e  Freeway. The b a s i c  premise of t h e  s tudy 
was t h a t  t h e r e  e x i s t e d  unused c a p a c i t y  a t  e x i s t i n g  l e v e l s  
of s e r v i c e  on t h e  northbound s u r f a c e  s t r e e t s  i n  t h e  Lodge 
Freeway Corr idor  dur ing  t h e  evening peak pe r iod  which would 
a l low some d i v e r s i o n  of  freeway t r a f f i c  o r i g i n a t i n g  i n  t h e  
c o r r i d o r .  The queueing conges t ion  a t  t h e  ramps was p r i n c i -  
p a l l y  t h e  r e s u l t  of ramp meter ing  o p e r a t i o n s  i n i t i a t e d  a t  
e i g h t  e n t r a n c e  rarnps i n  1967 ( 6 2 ) .  S ince  ramp meter ing  
g e n e r a l l y  r e f l e c t e d  conges t ion  on t h e  Freeway, t h e  ramp 
c o n d i t i o n  informat ion  s i g n s  were a l s o  in tended t o  re~distr i-  
b u t e  t r a f f i c  e n t e r i n g  t h e  Freeway Corr idor  t o  those  p o r t i o n s  
of  t h e  Freeway wi th  a v a i l a b l e  c a p a c i t y  a s  i n d i c a t e d  by t h e  
l a c k  of ramp congestion. 
*Numbers r e f e r  t o  r e f e r e n c e s  a t  t h e  end of P a r t  One 
of t h i s  r e p o r t .  
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This report is one of a series of related studies 
conducted by the Highway Safety Research Institute of The 
University of Michigan with the objective of optimizing 
traffic operations in the John C. Lodge Freeway Corridor 
by means of traffic surveillance, communication and control 
(13, 46, 54). (The research sponsor's project statement is 
presented in Appendix E.) Surveillance efforts in the Lodge 
Corridor began in 1955, were later formalized into the 
National Proving Ground for Freeway Surveillance Control 
and Electronic Traffic Aids, and in 1967 were incorporated 
into the National Cooperative Highway Research Program of 
the Highway Research Board (12, 18, 62). The 1967 and 1968 
research program was conducted by the Texas Transportation 
Institute (TTI) during which time ramp metering was imple- 
mented and preliminary steps were taken to incorporate the 
adjacent surface street network into the surveillance system 
(62). The University of Michigan succeeded TTI as the 
research contractor in 1969. 
The section of the Lodge Freeway Corridor under study 
extends northwesterly from West Grand Boulevard to Meyers 
Road (as shown in Figure 1) and includes major arterials 
within approximately 0.5 mile of the Freeway. Surveillance 
control is supervised by an IBM 1800 digital computer with 
an input and output interface for field communication. This 
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NORTHBOUND JOHN C. LODGE FREEWAY CORRIDOR 
SHOWING ALTERNATE ROUTE AND LOCATION 
OF RAMP CONDITION INFORMATION SIGNS 
equipment i s  located i n  the Control Center a t  the Herman 
Kiefer Hospital which i s  adjacent to  the Lodge Freeway. 
Field equipment u t i l i z e d  consis ts  of 4 8  vehicle presence 
detectors  located a t  nine s t a t i o n s  along the northbound 
Freeway i n  addition t o  those on the nine entrance ramps and 
t e n  e x i t  ramps within the study area.  The detectors  a re  
connected with the cent ra l  computer by means of leased 
telephone cables and l ines .  The Freeway i s  thus a closed 
loop system where the entrance and e x i t  of each vehicle t o  
the 6.1-mile research sect ion i s  monitored. 
The locations of the e ight  metered ramps are  depicted 
i n  Figure 1. The northernmost entrance ramp i n  the corr idor ,  
a t  Wyoming Avenue, was not metered as congestion seldom 
extended t h i s  f a r  north. I n  September 1 9 6 8 ,  TTI i n s t a l l e d  
four ramp condition information signs along t h e  Lodge Service 
Drive between West Grand Boulevard and Chicago Avenue and 
on Hamilton Avenue i n  advance of Webb Avenue (shown by the 
four  southernmost a s t e r i sks  i n  Fiqure 1).  The Service Drive 
extended becomes Hamilton Avenue a t  Chicago as  the Freeway 
alignment moves several  blocks t o  the west. I t  was expected 
t h a t  t o t a l  t r ave l  time i n  the corridor would be reduced i f  
the Freeway were made t o  accommodate a grea ter  proportion of 
t h e  corr idor  t r ave l  a t  optimal performance leve ls  ( 1 8 ) .  The 
function of the ramp metering system was to  maintain Free- 
way usage a t  a hiuh leve l  of service by s tor ing  excess demand 
a t  t h e  en t rance  ramps, The f u n c t i o n  of t h e  ramp info:rmation 
s i g n s  was t o  d i v e r t  d r i v e r s  away from t h e  more congested 
ramps t o  a l t e r n a t e  r o u t e s  and a l s o  t o  encourage those  
d r i v e r s  choosing t o  use  t h e  Freeway t o  e n t e r  f a r t h e r  down- 
s t ream a t  ramps i n d i c a t e d  by t h e  s i g n s  t o  be uncongested. 
I n  t h e i r  e v a l u a t i o n  of t h e  f o u r  s i g n s  s h o r t l y  a f t e r  they 
were i n s t a l l e d ,  T T I  d i d  f i n d  a  d a i l y  t r a v e l  t ime savings  
of 163 vehicle-hours a t t r i b u t a b l e  t o  t h e  s i g n s  ( 1 8 ) .  
Continuing t h i s  r e s e a r c h  i n  1 9 6 9 ,  The Univers i ty  of  
Michigan expanded t h e  ramp c o n d i t i o n  informat ion  s i g n  system 
t o  i n c l u d e  a l l  n ine  en t rance  ramps i n  t h e  c o r r i d o r .  The 
es tab l i shment  of a,n a l t e r n a t e  s u r f a c e  s t r e e t  r o u t e  l i n k i n g  
t h e s e  ramps was complicated by t h e  l a c k  of  a  continuous 
f r o n t a g e  road,  t h e  westward s h i f t  of s e v e r a l  miles taken by 
t h e  Freeway b e f o r e  resuming i t s  northwestern alignment and 
t h e  changing major s t r e e t  p a t t e r n s  w i t h i n  t h e  a rea .  I n  
p a r t i c u l a r ,  n o r t h  of t h e  Davison Expressway t h e  Lodge Freeway 
d e v i a t e s  away from t h e  n a t u r a l  a l t e r n a t i v e  r o u t e s  of  
Hamilton, Second and Woodward Avenues. The d r i v e r  seeking 
t o  e n t e r  t h e  Freeway must be  s t r o n g l y  motivated n o t  t o  e n t e r  
a t  o r  be fo re  t h i s  p o i n t ,  and i n s t e a d  fo l low o t h e r  s t r e e t s  
and l o s e  s i g h t  of t h e  Freeway. 
Inspection of the Lodge Corridor or igin-dest inat ion 
study conducted by the  National Proving Ground s t a f f  i n  1 9 6 5  
showed t h a t  t h e  concept of an a l t e r n a t e  route t o  the Freeway 
was well es tabl ished i n  the southern half  of the corr idor  
below the Pavi.son Expressway ( 4 5 ) .  The primary t r a f f i c  
generator i n  t h i s  area is  the "New Center" complex surrounding 
the headquarters of the General Motors Corporation located 
on West Grand Boulevard west of Woodward Avenue (Figure 1) .  
Table 1 gives both the proportion of t h i s  afternoon peak 
period t r a f f i c  a t  the four ramps adjacent t o  o r  downstream 
of the New Center area and the r e l a t i v e  importance of t h i s  
t r a f f i c  on these ramps. 
TABLE 1 
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The en t rance  ramps a t  West Grand Boulevard and Seward 
Avenue d i r e c t l y  s e r v i c e  t h e  New Center  a r e a ,  b u t  it i s  seen 
t h a t  s i g n i f i c a n t  p ropor t ions  of Chicago and Webb ramp 
t r a f f i c  a l s o  come from t h e r e .  I n  1965 it  was concluded 
t h a t  those  d r i v e r s  d i v e r t i n g  t o  t h e  Chicago and Webb ramps 
were avoiding freeway conges t ion  i n  t h e  v i c i n i t y  of t h e  
Ford Freeway In terchange and t a k i n g  advantage of good condi- 
t i o n s  on Hamilton and Second Avenues ( 4 5 ) .  A t  t h e  West Grand 
Boulevard and Seward Avenue ramps t r a f f i c  from t h e  New 
Center  a r e a  inc reased  s t e a d i l y  a f t e r  3:00 p.m. u n t i l  t h e  
peak hour from 5:00 t o  6:00 p.m., b u t  t h e r e  were no d i v e r s i o n s  
t o  Chicago and Webb from t h e  New Center  u n t i l  5:00 p.m., an 
occurrence  which s u b s t a n t i a t e d  t h e  d i v e r s i o n  theory .  
I n  a l l  l i k e l i h o o d  t h e  d i v e r s i o n  inc reased  wi th  t h e  TTI  
implementation of ramp meter ing  i n  1967 a s  a  r e s u l t  of 
inc reased  ramp conges t ion  a t  t h e  b u s i e r  West Grand Boulevard 
and Seward e n t r a n c e  ramps ( 6 2 ) .  Increased ramp delay added 
a  new component t o  i n d i v i d u a l  t r a v e l  t imes  t h a t  inev i t ab ly  
would make inc reased  s u r f a c e  s t r e e t  t r a v e l  more appeal ing  t o  
some d r i v e r s .  
The T T I  ramp c o n d i t i o n  informat ion  s i g n s  i n s t a l l e d  i n  
l a t e  1968 served only  t h e s e  f o u r  ramps where d i v e r s i o n  
p a t t e r n s  had a l r e a ~ d y  been e s t a b l i s h e d .  By extending t h e  
a l t e r n a t e  r o u t e  system an a d d i t i o n a l  3 . 3  miles t o  Wyoming 
Road a  s t r o n g e r  t e s t  of t h e  f e a s i b i l i t y  of a  d r i v e r  informa- 
t i o n  system and t h e  w i l l i n g n e s s  of  d r i v e r s  t o  fo l low an 
a l t e r n a t e  r o u t e  was e s t a b l i s h e d .  Heathington, e t  a l . ,  
ques t ioned  732 d r i v e r s  r e s i d i n g  i n  t h e  Chicago m e t r o p o l i t a n  
a r e a  on t h e i r  p r e f e r e n c e s  f o r  improvements t o  be made t o  t h e  
e x i s t i n g  hiqhway system o t h e r  than  c o n s t r u c t i o n  of  a d d i t i o n a l  
highways ( 3 9 ) .  From among a  l i s t  of  n i n e  improvements t h e  
t h i r d  most popular  s e l e c t i o n  was t h e  use  o f  dynamic s i g n s  
i n d i c a t i n g  freeway t r a f f i c  c o n d i t i o n s  f o r  d r i v e r s  seek ing  t o  
enter freeways. Some 6 4 %  o f  t h e  respondents  expressed  
i n t e r e s t  i n  such informat ion  wi th  t h e  i m p l i c a t i o n  being t h a t  
they  would s t a y  off  a freeway known t o  be  congested a t  t h e  
p o i n t  a t  which they wished t o  e n t e r .  The a v a i l a b i l i t y  of 
t h e  t e s t  s i t e  i n  D e t r o i t  provided an o p p o r t u n i t y  t o  de termine  
if t h i s  express ion  of d r i v e r  i n t e n t i o n s  corresponded t o  
a c t u a l  t r a f f i c  behavior .  
ESTABLISHMENT OF AN ALTERNATE ROUTE TO THE FREEWAY 
The a l t e r n a t e  r o u t e  t o  t h e  Freeway between West Grand 
Boulevard and Wyoming Avenue is  i n d i c a t e d  i n  Figure  1. I t  
g e n e r a l l y  fo l lows t h e  f r o n t a g e  road o r  s e r v i c e  d r i v e  where 
a v a i l a b l e ,  o r  t h e  n e a r e s t  p a r a l l e l  s t r e e t  where t h e r e  i s  
no f r o n t a g e  road.  A l l  of t h e  nearby a r t e r i a l s  t h a t  p a r a l l e l  
t h e  Freeway were cons idered ,  b u t  it was decided t h a t  Free- 
way u s e r s  would be inore i n c l i n e d  t o  fol low t h e  r o u t e  i n  
n e a r e s t  proximity t o  t h e  Freeway. The f r o n t a g e  road extending 
from West Grand Boulevard t e rmina tes  a t  Chicago Boulevard 
where i t  becomes Hamilton Avenue. The Freeway p a r a l l e l s  
Hamilton Avenue a  few blocks t o  t h e  west u n t i l  it  veers  
f u r t h e r  west some blocks n o r t h  of t h e  Davison Expressway. 
From t h i s  p o i n t  t h e r e  i s  no n a t u r a l  a l t e r n a t e  r o u t e ,  s o  
Oalunan Boulevard, a  c o l l e c t o r  f a c i l i t y  and a  p o r t i o n  of 12 th  
S t r e e t  was included t o  l i n k  Hamilton Avenue wi th  Fenkel l  
Avenue, t h e  l a t t e r  a  narrow a r t e r i a l  p a r a l l e l i n g  t h e  e a s t -  
west  alignment of t h e  Lodge Freeway a  few blocks t o  t h e  
south.  A t  Wyoming Road t h e  a l t e r n a t e  r o u t e  proceeds t o  t h e  
nor th  on Wyoming u n t i l  t h e  f r o n t a g e  road i s  i n t e r s e c t e d  j u s t  
n o r t h  of t h e  Freeway. 
The ramp cond i t ion  informat ion  s i g n s  a r e  l o c a t e d  so  
t h a t  they provide  informat ion  on seven of  t h e  e i g h t  metered 
ramps (Figure  1). The e i g h t h  metered ramp, Livernois  
Avenue, 11, serves southbound Livernois t r a f f i c  only and 
i s  not d i r e c t l y  accessible  from the south. The Wyoming 
Road entrance ramp i s  not metered and the corresponding 
ramp sign i s  placed on the frontage road. Peak period 
congestion north of t h i s  ramp i s  ra re .  
A s  shown i n  the top portion of Figure 2 ,  three entrance 
ramps, West Grand Boulevard, Seward Avenue and Wyoming Road 
are d i r e c t l y  accessible from the frontage road. For three 
other  entrance ramps, Chicago, Webb and Davison, a l e f t  turn 
i s  made from the a l t e rna te  route  t o  a cross s t r e e t  and then 
a r i g h t  turn i s  made t o  the ramp as  shown i n  the bottom of 
Figure 2 .  For the remaining two entrance ramps, a r i g h t  
turn i s  made from the a l t e rna te  route  t o  a cross s t r e e t  and 
a turn,  one l e f t  (Linwood) and one r i g h t  (Livernois, I ) ,  i s  
made from the cross s t r e e t .  These maneuvers a re  i l l u s t r a t e d  
i n  Figure 3. 
Because f ive  of the e ight  signs a re  not a t  the ramp 
entrance i t s e l f ,  i t  i s  possible f o r  much t r a f f i c  t o  en ter  
the Freeway without passing a s ign,  and the signs x i l l  have 
no influence on the route choices of many motorists who a re  
intending t o  enter  the Freeway. To overcome t h i s ,  several  
addi t ional  signs would have t o  be erected on the cross s t r e e t s  
w i t h  access t o  the Freeway ramps. In the event of congestion, 
these signs could d i r e c t  motorists t o  the chosen a l t e r n a t e  
route or  to  another a l t e r n a t e  route  on which fu r the r  signs 
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RAMP INFORMATION SIGN LOCATIONS 
AND VEHICLE ROUTES TO FREEWAY 
would be requ i red .  The p r e s e n t  s tudy ,  however, i s  concerned 
on ly  w i t h  t h e  e f f e c t i v e n e s s  of  t h e  s i g n s  i n  reducing ramp 
demand i n  terms of t h e  volumes a c t u a l l y  pass ing  t h e  s i g n s .  
I t  should be  noted t h a t  dur ing  both  peak and off-peak 
p e r i o d s ,  each m o t o r i s t  i s  guided by only  one s i g n  a t  any 
cho ice  p o i n t .  Normal good p r a c t i c e  f o r  guide  s i g n s  makes 
use  of conf i rmat ion  s i g n s  t o  a s s i s t  m o t o r i s t s  i n  f i n d i n g  
t h e i r  d e s i r e d  p a t h .  This  would have n e c e s s i t a t e d ,  however, 
a t  l e a s t  two s i g n s  f o r  t h e  f i v e  en t rance  ramps a c c e s s i b l e  
from a  c r o s s  s t r e e t .  A s  t h e  a d d i t i o n a l  funds were n o t  
a v a i l a b l e ,  t h e  one s i g n  was p laced a t  a  r easonab le  d i s t a n c e  
b e f o r e  any t u r n i n g  o r  e n t e r i n g  a c t i o n  would be  r e q u i r e d .  
F u r t h e r ,  i t  was be l i eved  t h a t  because of  t h e  g r e a t e r  v i s u a l  
impact of t h e  i n t e r n a l l y  i l l u m i n a t e d  s i g n ,  r eassurance  s i g n s  
were n o t  needed. Also, t h e  m a j o r i t y  of m o t o r i s t s  i n  t h e  
Cor r idor  a r e  r e g u l a r  u s e r s  who would soon become f a m i l i a r  
w i t h  t h e  ramp s i g n s .  
There should be a  sav ing  of t o t a l  t r a v e l  t ime both f o r  
m o t o r i s t s  u s i n g  t h e  Freeway and m o t o r i s t s  d i v e r t e d  t o  t h e  
a l t e r n a t e  r o u t e .  I f  excess ive  conges t ion  a t  t h e  ramp 
e n t r a n c e s  can be e l i m i n a t e d ,  t h e r e  should a l s o  be l e s s  con- 
g e s t i o n  f o r  m o t o r i s t s  p a s s i n g  t h e  ramps wi th  no inteni t ion 
of  e n t e r i n g  t h e  Freeway. 
The c r i t e r i o n  of ramp congestion was generally based on 
the value of occupancy a t  a queue detector  placed a t  the 
head of the ramp. Occupancy i s  the percentage of time 
vehicles are  under the queue detector  during a one-minute 
period of measurement. Since there i s  no queue detector  
a t  the Wyoming ramp, a rapid increase i n  occupancy a t  the 
count detector  a t  the foo t  of the  ramp was used t o  indica te  
congestion a t  t h a t  ramp. For the other ramps, a c r i t i c a l  
value of occupancy was chosen which, i f  exceeded f o r  two 
successive minutes, would indica te  congestion i n  the form 
of excessively long ramp queues threatening t o  a f f e c t  surface 
s t r e e t  movement. C r i t i c a l  values of 2 0 % ,  corresponding t o  
a queue length of a t  l e a s t  20 vehicles ,  were adopted f o r  a l l  
metered ramps except f o r  the Davison Expressway ramp where 
a value of 35% ( 4 0  vehicle queue) was selected because of 
the longer ramp. 
These values were chosen a f t e r  observation of the queueing 
behavior a t  the ramps. For every metered ramp, it was noted 
t h a t  occupancy values f o r  queues shor ter  than the c r i t i c a l  
value were r e l a t ive ly  low and v i r t u a l l y  independent of queue 
length. For a queue extending back t o  and beyond the queue 
detector ,  however, the occupancy values rose rapidly w i t h  
increasing queue length. As the queue extends beyond the 
detector ,  the value of occupancy continues to  increase,  
eventually approaching t h a t  found i n  f u l l  congested flow. 
S e v e r a l  t r a f f i c  e n g i n e e r i n g  improvements were made on 
t h e  s t r e e t s  compr is ing  t h e  a l t e r n a t e  r o u t e  by t h e  c i ty  of  
D e t r o i t  Department o f  S t r e e t s  and ~ r a f f i c ,  t h e  c i t y  o f  
Highland Park and the  Wayne County Road Commission. The most 
impor t an t  change was t h e  a d d i t i o n  o f  a  l e a d i n g  l e f t - t u r n  
phase on Hamilton Avenue a t  Oakman Boulevard t o  a s s i s t  
m o t o r i s t s  i n  c o n t i n u i n g  on t h e  a l t e r n a t e  r o u t e  from t h a t  
p o i n t .  Pa rk ing  r e s t r i c t i o n s  were i n c r e a s e d  on F e n k e l l  Avenue 
which has  o n l y  two westbound l a n e s .  S t a t i c  q u i d e  s i g n s  
b e a r i n g  t h e  legend "TO NORTPBOUND J O H N  C. LODGS FREEWrAYtf 
were e r e c t e d  i n  s u i t a b l e  p o s i t i o n s  t o  show m o t o r i s t s  t h e  
a l t e r n a t e  r o u t e .  These improvements made t h e  a l t e r n a t e  r o u t e  
more a t t r a c t i v e  ts motor i - s t s  d i v e r t i n g  t o  it from t h e  
Freeway. 
DESIGN OF RAMP CONDITION INFORMATION SIGNS 
Two a n t e c e d e n t  s i g n  d e s i g n s  were fo l lowed i n  t h e  
development o f  t h e  ramp c o n d i t i o n  in fo rma t ion  s i g n s  by t h e  
r e s e a r c h  agency. I n  1965 f o u r  dynamic s i g n s  d e p i c t i n g  t h e  
c o n d i t i o n s  a t  two metered e n t r a n c e  ramps a ~ d  on t h e  
Eisenhower Expressway were p l a c e d  a t  two i n t e r s e c t i o n s  by 
t h e  Chicago Area Expressway S u r v e i l l a n c e  P r o j e c t  t o  g i v e  
d r i v e r s  an  o p p o r t u n i t y  t o  d i v e r t  t o  an a l t e r n a t e  r o u t e  ( 4 2 ) .  
The s i g n s  p r e s e n t e d  a  s i m p l i f i e d  map o f  t h e  f reeway,  t h e  
two c r o s s  s t reets  from which t h e  e n t r a n c e  ramps ex tended ,  
and t h e  a l t e r n a t e  r o u t e  between t h e  two ramps. Changeable 
c o l o r  arrows i n  g r e e n ,  ye l low and r e d  t o  i n d i c a t e  no d e l a y ,  
moderate c o n g e s t i o n ,  o r  conges t ion ,  r e s p e c t i v e l y ,  were used 
t o  d e s c r i b e  c u r r e n t  c o n d i t i o n s  a t  bo th  ramps and on t h e  
f reeway j u s t  downstream o f  t h e  ramps. S t a t i c  e x p l a n a t o r y  
s i g n s  were p l a c e d  i n  advance o f  t h e  dynamic s i g n s ,  which 
i n  t u r n  were l o c a t e d  300 f e e t  i n  advance of t h e  i n t e r s e c t i o n s .  
The d r i v e r  cou ld  t h u s  b a s e  h i s  r o u t i n g  d e c i s i o n  on ramp 
and expressway c o n d i t i o n s  b e f o r e  r e a c h i n g  t h e  d e c i s i o n  p o i n t .  
Although t r a f f i c  c o u n t s  showed l i t t l e  i f  any d i v e r s i o n  
g e n e r a t e d  by t h e  s i g n s ,  a  q u e s t i o n n a i r e  g i v e n  d r i v e r s  i n d i -  
c a t e d  t h a t  n e a r l y  h a l f  t h o s e  p a s s i n g  t h e  s i g n s  c la imed t o  
u s e  them. The l e v e l  of  comprehension was h i g h  a l though  t h e  
most f r e q u e n t  comments were t h a t  t h e  s i g n s  were t o o  compli- 
c a t e d  o r  i n a c c u r a t e  ( 4 2 ) .  A few d r i v e r s  i n d i c a t e d  tha . t  they 
r e g u l a r l y  avoided t h e  expressway dur ing  t h e  rush  hour regard-  
l e s s  of t h e  message d i sp layed  by t h e  s i g n s .  
Four b i t s  of  informat ion  were d i s p l a y e d  on each of t h e  
Chicago s i g n s ,  t r a f f i c  c o n d i t i o n s  a t  t h e  two e n t r a n c e  ramps 
and a t  two freeway l o c a t i o n s .  The q u e s t i o n n a i r e  comments 
on s i g n  complexity r a i s e d  t h e  q u e s t i o n  of  j u s t  how much 
informat ion  can be p resen ted  t o  d r i v e r s  who must a l s o  cope 
w i t h  t r a f f i c  on busy a r t e r i a l s .  S e v e r a l  respondents  sugges ted  
t h e  u s e  of  words i n s t e a d  o f  symbolic arrows. 
The ramp condit:ion informat ion  s i g n s  i n s t a l l e d  by T T I  
i n  1968 were of t h e  same l e v e l  of complexity a s  t h e  Chicago 
s i g n s  ( 1 8 ) .  Although freeway f low c o n d i t i o n s  were nol: 
d i s p l a y e d ,  t h e  queue s t a t u s  a t  a s  many a s  f o u r  e n t r a n c e  ramps 
were i n d i c a t e d  on t h e  s i g n s .  The T T I  s i g n  i n  advance of 
t h e  Chicago Avenue e n t r a n c e  ramp i s  d e p i c t e d  i n  Figure  4a. 
To supplement t h e s e  s i g n s  t o  g i v e  in fo rmat ion  on freeway 
c o n d i t i o n s ,  blank-out  s i g n s  p rev ious ly  i n s t a l l e d  by t h e  
Na t iona l  Proving Grounds a t  t h e  head of  t h e  ramps t o  e f f e c t  
ramp c l o s u r e  were modif ied t o  read  "FREEWAY STOPPED AHEAD" 
( 1 2 ) .  Thus t h e  p o t e n t i a l  freeway u s e r  had t h i s  a d d i t i o n a l  
in fo rmat ion  t o  r e a d ,  a s s i m i l a t e  and a c t  upon i n  making h i s  
d e c i s i o n  on where t o  l eave  t h e  a l t e r n a t e  r o u t e  and e n t e r  t h e  
Freeway. At Chicago and Webb he had already left the 
alternate route before reaching the location of this second 
sign and thus had committed himself to freeway entrance. 
The information signs were computer-control.led while the 
blank-out signs were activated manually at the Control Center 
when severe congestion was present or lane blockages observed 
on the television monitors. 
As shown on Figure 4a, the TTI ramp condition information 
signs presented internally illuminated messages consisting 
of ramp names and arrows delineating the alternate route and 
the turning movement necessary to reach the ramp. Although 
words were employed, the message was basically symbolic with 
red indicating ramp congestion and green the lack of con- 
gestion. The legend color code was presented on each sign 
rather than on a static explanatory sign as in Chicago. The 
following mode of operation was employed: 
1. When there was no delay at the ramp adjacent to 
the sign location, the "OK" indication, the 
adjacent ramp name and the ramp arrow were illumin- 
ated in green. Other ramp legends and arrow 
symbols were not illuminated. 
2. When there was delay at the adjacent ramp, the 
"de1a.y" message was illuminated in red and the 
names of all the remaining downstream ramps were 
a .  Texas Transpor ta t ion  b. Livernois  Entrance Ramp 
I n s t i t u t e  Ramp Information Sign (Display: En te r  a t  
Sign a t ' c h i c a g o  Avenue Livernois  ; Both Ramps 
(Display: Webb Congested) , Uncongested) . 
c. Linwood Entrarnce Ramp sign 
 ispl play : Linwood and 
Wyoming Ramps Congested; 
Enter  a t  Livernois  Ramp). 
d.  Linwood Entra-nce Ramp Sign 
(Display: All Ramps Con- 
ges ted ;  Proceed on A l t e r n a t e  
Route) . 
FIGURE 4 
F !  CONDITION INFORMATION SIGNS 
I N  THE JOHN C. LODGE FREEWAY CORRIDOR 
i l l u m i n a t e d  i n  e i t h e r  g reen  o r  r e d  depending 
upon t h e  conges t ion  a t  t h e  ramp. 
3 .  When t h e  downstream ramp names were i l l u m i n a t e d ,  
t h e  v e r t i c a l  a l t e r n a t e  r o u t e  arrows were a l s o  
i l l u m i n a t e d  i n  g r e e n  as f a r  a s  t h e  l a s t  g r e e n  
ramp and r e d  beyond t h a t  p o i n t .  
Th i s  mode o f  o p e r a t i o n  r e s u l t e d  i n  n i n e  p o s s i b l e  
messages a t  West Grand Boulevard and Seward Avenue where 
t h e  c o n d i t i o n s  a t  f o u r  ramps were d i s p l a y e d .  There were 
f i v e  message s t a t e s  f o r  t h e  Chicago Avenue s i g n  which d i s -  
p layed  i n f o r m a t i o n  on t h r e e  ramps, and t h r e e  s t a t e s  f o r  t h e  
s i g n  a t  Webb Avenue which inc luded  on ly  two ramps (Webb and 
When The U n i v e r s i t y  of Michigan f i r s t  cons ide red  t h e  
e x t e n s i o n  of  t h e  a l t e r n a t e  r o u t e  system,  i t  was concluded 
t h a t  t h e r e  were d e s i g n  d e f i c i e n c i e s  i n  t h e  TTI s i g n s  and 
t h a t  t hey  should  be  r e p l a c e d .  Also,  t h e i r  rep lacement  a s su red  
u n i f o r m i t y  i n  t h e  e i g h t  s i g n s  planned f o r  t h e  extended 
a l t e r n a t e  r o u t e .  
Although no in fo rma t ion  was a v a i l a b l e  on p u b l i c  r e sponse  
t o  t h e  T T I  s i g n s ,  i t  was b e l i e v e d  t h a t  p r e s e n t i n g  in fo rma t ion  
on f o u r  ramps was n o t  neces sa ry  and p o t e n t i a l l y  d e t r i m e n t a l  
t o  s i g n  e f f e c t i v e n e s s .  Thus, i t  was dec ided  t o  reduce  t h e  
maximum number of ramp c o n d i t i o n  i n d i c a t i o n s  t o  t h r e e  al though 
i t  was cons idered  p o s s i b l e  t h a t  such s i g n s  could be equa l ly  
e f f e c t i v e  by showing t h e  cond i t ions  a t  only  one ramp i.f 
they  caught  t h e  d r i v e r ' s  a t t e n t i o n .  Giving informat ion  on 
o n l y  one ramp, however, means t h a t  f o r  t h e  m a j o r i t y  of t h e  
time t h e  s i g n s  a r e  o p e r a t i n g  a  d r i v e r  would be p resen ted  
w i t h  only  a  nega t ive  message and no p o s i t i v e  informat ion  
on which t o  base  h i s  d r i v i n g  a c t i o n s .  
Another p o s s i b l e  improvement was t h e  oppor tun i ty  t o  
always provide  p o s l t i v e  guidance. I n  t h e  TTI  system it was 
p o s s i b l e  t o  have an a l l - r e d  d i s p l a y  o f  ramp names and arrows 
and no recommended procedure p resen ted  t o  t h e  d r i v e r .  
Examples of t h e  ramp c o n d i t i o n  informat ion  s i g n s  
developed by The Univers i ty  of Michigan a r e  p resen ted  i n  
F igures  4b, 4c and 4d. The ~ i v e r n o i s  Avenue s i g n  i n  Figure  
4b has  on ly  two i n t l i c a t i o n s ,  s i n c e  t h e  system ends two ramps 
f u r t h e r  downstream. F igures  4c and 4d d e p i c t  two of  t h e  
ramp d i s p l a y s  t y p i c a l  of t h e  remaining s i g n s  w i t h  one o t h e r  
except ion .  The l a s t  a l t e r n a t e  r o u t e  s i g n  a t  t h e  Wyoming 
Avenue ramp d i s p l a y s  c o n d i t i o n s  only  f o r  t h a t  ramp. From 
t h a t  p o i n t  a continuous f r o n t a g e  road i s  p r e s e n t  and t h e  
d r i v e r  can d i r e c t l y  observe  freeway c o n d i t i o n s  unhindered by 
ramp queues caused by meter ing  o r  t h e  l a c k  of a  f r o n t a g e  road. 
The f o l l o w i n g  changes were made by The U n i v e r s i t y  o f  
Michigan i n  d e s i g n i n g  t h e  rep lacement  s i g n s :  
1. A p o s i t i v e  r o u t e  i s  g iven  s o  t h a t  t h e  m o t o r i s t  
always has  a  p a t h  t o  fo l low.  The message 
i n c l u d e s  t h e  f l a s h i n g  word "ENTER" b e s i d e  t h e  
n e a r e s t  uncongested ramp. I n  a d d i t i o n ,  t h e  
g reen  a l t e r n a t e  r o u t e  arrow a t  t h e  t o p  of t h e  
s i g n  f l a s h e s  t o  a d v i s e  m o t o r i s t s  t o  c o n t i n u e  
a long  t h e  a l t e r n a t e  r o u t e  i f  a l l  ramps shown 
on t h e  s i g n  a r e  conges ted  a s  shown i n  F i g u r e  
4d. 
2.  The o v e r a l l  s i z e  o f  t h e  s i g n  was i n c r e a s e d .  The 
s i g n s  w i t h  t h r e e  ramp d i s p l a y s  a r e  58" wide and 
from 5 3 "  t o  61" i n  h e i g h t  a s  neces sa ry  t o  accommo- 
d a t e  t h e  r o u t i n g  d i s p l a y .  The L i v e r n o i s  s i g n  
(F igu re  4b) i s  49" i n  h e i g h t  and t h e  s i n g l e  ramp 
Wyoming s i g n  i s  33" i n  h e i y h t ,  Both a r e  58"  wide. 
3. A complete  d i s p l a y  of  c o n d i t i o n s  on s u c c e s s i v e  
ramps i s  g iven  d u r i n g  t h e  peak p e r i o d  r e g a r d l e s s  
of  t h e  s i g n  s t a t e  s o  t h a t ,  u n l i k e  t h e  T T I  s i g n s ,  
t h e  new s i g n s  a r e  always f u l l y  i l l u m i n a t e d .  
4 .  The d i s p l a y  of d i r e c t i o n a l  arrows was en l a rged  
and upper  and lower c a s e  l e t te rs  were employed 
i n s t e a d  of a l l  c a p i t a l s  t o  conform wi th  i n t e r -  
s t a t e  gu ide  s i g n  p r a c t i c e ,  S p e c i f i c a t i o n s  f o r  
t h e  l e t t e r i n g  a r e  g iven i n  Appendix D. A l l  
c a p i t a l  letters a r e  f o u r  inches  i n  h e i g h t .  
5 .  Informat ion  f o r  t h r e e  r a t h e r  than  f o u r  ramps 
i s  d i sp layed  t o  reduce read ing  and comprehension 
t i m e .  
6 .  F lash ing  i .ndica t ions  a r e  used t o  emphasize 
recommended movements. 
For t h e  purpose of guidance dur ing  off-peak p e r i o d s ,  
t h e  ramp name and arrow and t h e  word "ENTER" a r e  i l l u m i n a t e d  
a t  a l l  t imes.  
I n  t h e  o r i g i n a l  des ign  of t h e  new s i g n s  t h e  p r i n t e d  
legend "FREEWAY RAMP CONDITIONS" appeared above t h e  i l lumina-  
t e d  ? o r t i o n  of t h e  s i g n .  When t h e  n e a r e s t  ramp was 
i l l .uminated i n  r e d  ( i n d i c a t i n g  no t  t o  e n t e r ) ,  however, it 
was p o s s i b l e  t h a t  one might be confused a s  t o  t h e  recommended 
p a t h  t o  t h e  Freeway. J u s t  p a s t  t h e  ramp s i g n s  were s t a t i c  
guide  s i g n s  hea r ing  t h e  legend "TO NORTHBOUND J O H N  C .  LODGE 
FREEWAY" which po in ted  toward t h e  ramp. 
De ta i l ed  s p e c i f i c a t i o n s  f o r  t h e  new s i g n s  a r e  g iven i n  
Appendix D .  There were e i g h t  p o s s i b l e  s i g n  s t a t e s  o r  
messages f o r  t h e  s i g n s  d i s p l a y i n g  c o n d i t i o n s  a t  t h r e e  ramps, 
f o u r  s i g n  s t a t e s  f o r  t h e  L ive rno i s  s i g n ,  and two f o r  t h e  
Wyoming s i g n .  T h e  e i g h t  s i g n s  were p u t  i n t o  operat i -on i n  
June  1969, and an  e x p l a n a t o r y  l e a f l e t  was passed  o u t  t o  
u s e r s  of  t h e  e i g h t  e n t r a n c e  ramps a long  t h e  a l t e r n a t e  r o u t e  
t h e  day b e f o r e  they  became o p e r a t i o n a l .  An e x t e n s i v e  p u b l i c  
r e l a t i o n s  campaign d e t a i l e d  i n  Appendix B was conducted i n  
o r d e r  t o  a s s u r e  t h a t  a  maximum number o f  freeway u s e r s  would 
be  made aware o f  t h e  new s i g n s  and t h e i r  o p e r a t i o n .  
Along w i t h  t h e  i n s t a l l a t i o n  o f  t h e  new s i g n s ,  t h e  
blank-out  s i g n s  r e a d i n g  "FREEWAY STOPPED AHEAD" were removed 
from t h e  e n t r a n c e  ramps a t  West Grand Boulevard and Seward 
Avenue. A t  t h e  Chicago and Webb e n t r a n c e  ramps t h e  blank-out  
messages were changed t o  " D O N ' T  ENTER RAMP" and a c t i v a t e d  
when ramp conges t ion  was p r e s e n t .  Thus, t h e  new a l t e r n a t e  
r o u t e  in fo rmat ion  system p r e s e n t e d  no in fo rmat ion  on f reeway 
c o n d i t i o n s  t o  t h e  d r i v e r  excep t  t h a t  which could  be  i n f e r r e d  
from ramp c o n d i t i o n s .  S ince  t h e  blank-out  s i g n s  a t  ch icago  
and Webb cou ld  be  seen  o n l y  a f t e r  t h e  d r i v e r  had l e f t  t h e  
a l t e r n a t e  r o u t e  and could  n o t  be expected  t o  back t rack ,  
t h e s e  two s i g n s  were i n c o r p o r a t e d  i n t o  a  more e x t e n s i v e  
c o r r i d o r  r o u t i n g  s t u d y  conducted l a t e r  i n  1969 and 1970 ( 5 4 ) .  
ICESEARCH APPROACH 
The ramp c o n d i t i o n  informat ion  s i g n s  i n s t a l l e d  i n  1 9 6 8  
were eva lua ted  by t h e  Texas Transpor ta t ion  I n s t i t u t e  by 
e s t i m a t i n g  t h e  imp~rovements i n  t o t a l  t r a v e l  time i n  t'he 
Freeway Cor r idor  r e s u l t i n g  from more e f f i c i e n t  a l l o c a t i o n  
of  en t rance  ramp demand and t h e  e f f e c t s  of d i v e r s i o n  from 
t h e  Freeway t o  a l t e r n a t e  s u r f a c e  r o u t e s  (18) .  The Univers i ty  
of Michigan a l s o  i n v e s t i g a t e d  t h e s e  system e f f e c t s ,  b u t  t o  
a  l e s s e r  e x t e n t  because i t  was be l i eved  t h a t  impor tant  a s p e c t s  
of t h e  impact of t h e  s i g n s  were thereby obscured. S ince  t h e  
ramp s i g n s  need t o  be seen be fo re  t h e  d r i v e r  reaches  h i s  
d e c i s i o n  p o i n t  f o r  ramp e n t r y  and then understood and! 
r e spec ted ,  t h e  main t h r u s t  of t h e  1 9 6 9  r e s e a r c h  was t h e  
i n v e s t i g a t i o n  of i n d i v i d u a l  d r i v e r  response  t o  t h e s e  s i g n s ,  
The s i g n s  were thus  eva lua ted  i n  terms of t h e  fol lowing 
measures of e f fec t . iveness :  
1. Sign v i s i b i l i t y ;  
2 .  Sign l e g i b i l i t y ;  
3 .  Driver  comprehension of t h e  p resen ted  message; 
4 .  Driver  obedience and p e r s i s t e n c e  i n  fo l lowing 
an a l t e r n a t e  s u r f a c e  s t r e e t  rou t ing ;  and 
5. Changes i n  t r a f f i c  r o u t i n g  p a t t e r n s  induced by 
t h e  sign:;. 
Three r e s e a r c h  s t u d i e s  were conducted t o  o b t a i n  answers 
t o  t h e  above o b j e c t i v e s .  The f i r s t  was a  d r i v e r  behavior  
s tudy  where t e s t  s u b j e c t s  were d i r e c t e d  a long t h e  a l t e r n a t e  
r o u t e  t o  determine t h e  e f f e c t i v e n e s s  of t h e  new s i g n s  i n  
terms of v i s i b i l i t y  d i s t a n c e ,  message l e g i b i l i t y  d i s t a n c e  
and t h e  s u b j e c t ' s  understanding of and obedience t o  t h e  
messages.   his s tudy was conducted f o r  both t h e  T T I  s i g n s  
and those  designed by The Univers i ty  s o  t h a t  t h e  des ign  
modi f i ca t ions  i n  t h e  new s i g n s  could be evaluated .  A 
q u e s t i o n n a i r e  was a l s o  developed and i s s u e d  t o  ramp u s e r s  t o  
determine t h e  comprehension l e v e l  of a c t u a l  freeway u s e r s  
and survey p u b l i c  a t t i t u d e  and r e s p e c t  f o r  t h e  s i g n s ,  S ince  
what people say  they would do on a  q u e s t i o n n a i r e  and what 
they  a c t u a l l y  do may d i f f e r ,  t h e  t h i r d  r e s e a r c h  s tudy was 
a  t r a f f i c  r o u t i n g  survey t o  measure d i r e c t l y  t h e  ramp d i v e r -  
s i o n  r e s u l t i n g  from changes i n  t h e  s i g n  messages. This  s tudy 
a l s o  inc luded a  long-term e v a l u a t i o n  of d a i l y  ramp volume 
changes caused by t h e  i n t r o d u c t i o n  of ramp meter ing  and t h e  
l a t e r  a d d i t i o n  of ramp informat ion  s i g n s  both by TTI  and 
The Univers i ty  of l ~ i c h i g a n .  
DRIVER BEHAVIOR STUDY 
The s tudy  of d r i v e r  response  t o  ramp informat ion  s i g n s  
was conducted by t h e  Human F a c t o r s  Group o f  t h e  Highway 
S a f e t y  Research I n s t i t u t e .  The a s p e c t s  of d r i v e r  behavior  
cons ide red  were t h e  d i s t a n c e s  r e q u i r e d  t o  s e e  and then  r e a d  
t h e  s i g n s ,  t h e  a b i l i t y  t o  understand t h e  s i g n  messages, and 
d r i v e r  w i l l i n g n e s s  t o  obey t h e  messages. S tuden t s  and s t a f f  
members of  The Univers i ty  s f  Michigan and nearby Wayne S t a t e  
Univers i ty  were used a s  t e s t  s u b j e c t s  i n  t h e s e  experiments .  
There were two phases t o  t h e  s t u d y ,  t h e  de te rmina t ion  of 
t h e  s i g n  v i s i b i l i t y  and message l e g i b i l i t y  d i s t a n c e s ,  and 
t h e  de te rmina t ion  of message comprehension. 
A 1969 Ford four-door sedan was used a s  t h e  t e s t  v e h i c l e  
f o r  t h e  v i s i b i l i t y  and l e g i b i l i t y  s tudy.  The v e h i c l e  was 
equipped w i t h  two p r e c i s i o n  e l e c t r o n i c  coun te r s  t o  measure 
d i s t a n c e  t o  t h e  n e a r e s t  0.1 f o o t  by means of a  f i f t h  wheel 
and an ins t rument  wi th  which t h e  obse rve r  recorded t h e  p o i n t  
a t  which t h e  s u b j e c t  f i r s t  saw and then  r e a d  t h e  s i g n s .  
Ten s u b j e c t s  were used t o  test  both  t h e  T T I  s i g n s  and 
t h e  new s i g n s .  The l a t t e r  s tudy took p l a c e  t e n  days a f t e r  
t h e  f i r s t  one a f t e r  t h e  new s i g n s  had been i n s t a l l e d .  The 
s u b j e c t  was read  an  i n s t r u c t i o n  s h e e t  (Appendix C) which 
t o l d  him t o  foll-ow a l l  t r a f f i c  informat ion  and r e g u l a t o r y  
s i g n s  on t h e  r o u t e  he was d i r e c t e d  along.  He was shown a  
photograph of  a  ramp in fo rmat ion  s i g n  and i n s t r u c t e d  t o  
i n d i c a t e  when he f i r s t  saw and subsequent ly  could r e a d  each 
such s i g n  he  came a c r o s s .  He was then  d i r e c t e d  by t h e  
o b s e r v e r  t o  a p o s i t i o n  one b lock sou th  of t h e  Seward Avenue 
ramp informat ion  s ign .  He fol lowed t h e  S e r v i c e  Drive and 
Hamilton Avenue p a s t  t h r e e  ramp informat ion  s i g n s .  The 
s i g n s  were d i sp layed  s o  t h a t  t h e  f i r s t  two s i g n s  ( a t  Seward 
and Chicago) advised  t h e  d r i v e r  t o  con t inue  on t o  t h e  t h i r d  
e n t r a n c e  ramp (Webb Avenue). 
The obse rve r  s a t  i n  t h e  r i g h t  r e a r  s e a t  of  t h e  v e h i c l e .  
He opera ted  t h e  coun te r s  t o  r ecord  t h e  o r a l  r e p o r t i n g  of  
each s u b j e c t  on h i s  a b i l i t y  t o  s e e  and read  each ramp i n f o r -  
mation s i g n  he passed.  A s  soon a s  t h e  back edge o f  t h e  l e f t  
r e a r  door passed t h e  s i g n  suppor t  t h e  experimenter  s topped 
t h e  coun te r s  and recorded t h e  two d i s t a n c e  counts  from t h e  
f i f t h  wheel. The r e c o r d e r s  were then  c l e a r e d  f o r  r e p e a t i n g  
t h e  measurements a t  t h e  next  s ign .  
The second phase of t h e  d r i v e r  behavior  s tudy was t h a t  
of s i g n  comprehension. Twelve s u b j e c t s  were used t o  t e s t  
t h e  T T I  s i g n s  and n ine  d i f f e r e n t  s u b j e c t s  were used f o r  t h e  
new s i g n s .  A 1 9 6 8  Plymouth four-door sedan was t h e  t e s t  
v e h i c l e .  The obse rve r ,  i n  t h i s  second s tudy ,  had t h e  
r e s p o n s i b i l i t y  of r ecord ing  t h e  responses  o f  t h e  t e s t  s u b j e c t s  
t o  t h e  s i g n  messages. 
A t  t h e  beginning of  a run  t h e  s u b j e c t  was aga in  r e a d  t o  
from an i n s t r u c t i o n  s h e e t  (Appendix C). The s u b j e c t  was then 
d i r e c t e d  t o  a p o i n t  on t h e  Serv ice   rive one block sou th  of 
t h e  southernmost s i g n .  From t h a t  p o i n t  t h e  s u b j e c t  fol lowed 
h i s  own p a t h ,  w i t h  t h e  s o l e  o b j e c t i v e  be ing t o  e n t e r  t h e  
Freeway a t  one of t h e  a v a i l a b l e  e n t r a n c e  ramps. The 
obse rve r  s a t  i n  t h e  f r o n t  s e a t  and recorded t h e  response  
t o  each s i g n  and t h e  e n t r a n c e  ramp where each sub jec t .  e n t e r e d  
t h e  Freeway. 
Three TTI  s i g n s ,  a t  Seward, Chicago and Webb Avenues, 
were employed i n  t h e  s tudy.  The messages were cont rc l l led  
t o  d i s p l a y  ramp conges t ion  a t  Seward and Chicago and uncon- 
g e s t e d  c o n d i t i o n s  a t  t h e  t h i r d  ramp, Webb Avenue. I f  t h e  
s u b j e c t  e n t e r e d  t h e  Freeway a t  a ramp n o t  recommended by 
t h e  s i g n  message, he was t o l d  t o  r e t u r n  t o  a pos i t io r l  one 
b lock s o u t h  of t h e  n e x t  s i g n .  A t  t h e  end of t h e  experiment  
t h e  s u b j e c t  was shown an example of t h e  ramp informat:ion 
s i g n s  and asked i f  he had seen  anv s i g n s  l i k e  it and how 
many. 
The West Grand Boulevard s i g n  was inc luded  i n  t h e  
comprehension s t u d i e s  of t h e  new s i g n s .  A d i s p l a y  of  
messages d i r e c t i n g  t h e  d r i v e r  t o  t h e  Webb Avenue e n t r a n c e  
ramp was used i n  t h i s  s t u d y ,  w i t h  conges t ion  i n d i c a t e d  a t  
t h e  f i r s t  t h r e e  ra,mps. 
SURVEY OF PUBLIC RESPONSE TO RAMP INFORMATION SIGNS 
I t  was expected  t h a t  a f r a c t i o n  o f  t h e  d r i v e r s  would 
n o t  f o l l o w  t h e  p a t h  recommended by t h e  s i g n s .  The p o s s i b l e  
r e a s o n s  f o r  t h i s  i n c l u d e  f a i l u r e  t o  s e e  t h e  s i g n s ,  m i s -  
i n t e r p r e t a t i o n  of t h e i r  message, o r  a conscious  d e c i s i o n  t o  
i g n o r e  t h e i r  recommendation, The d r i v e r  b e h a v i o r  s t u d y  
would n o t  b e  expec ted  t o  a c c u r a t e l y  r e f l e c t  t h e s e  f a c t o r s  
s i n c e  it invo lved  a  l i m i t e d  number o f  t e s t  s u b j e c t s  i n  a 
t e s t  s i t u a t i o n .  Thus, i n  o r d e r  t o  e v a l u a t e  p u b l i c  a t t i t u d e s ,  
a  q u e s t i o n n a i r e  was deve loped  and i s s u e d  t o  u s e r s  o f  t h e  
e i g h t  metered  ramps and t h e  Wyoming ramp on Thursday, 
J u l y  17 ,  1969. The q u e s t i o n n a i r e s  ( P l a t e  1) could  b e  f o l d e d  
and s e a l e d  t o  form a  p r e p a i d  b u s i n e s s  m a i l e r .  P u b l i c  
r e l a t i o n s  e f f o r t s  i n  t h e  d e s i g n  and d i s t r i b u t i o n  o f  t h e  
q u e s t i o n n a i r e  a r e  p r e s e n t e d  i n  Appendix B. 
The q u e s t i o n n a i r e  was i n t e n d e d  t o  p r o v i d e  a  f a i r l y  
wide r ange  o f  i n f o r m a t i o n ,  a l t h o u g h  it  was des igned  t o  be  
s imp le  i n  f o r m a t  and r e a d i l y  comprehensible  i n  o r d e r  n o t  t o  
d i s c o u r a g e  r e sponse .  There  were t e n  q u e s t i o n s  which i n c l u d e d  
r e q u e s t s  f o r  o r i g i n - d e s t i n a t i o n  i n f o r m a t i o n ,  a  t e s t  o f  s i g n  
comprehension based  on a  p i c t u r e  o f  t h e  Webb s i g n ,  a  q u e s t i o n  
t o  t e s t  t h e  w i l l i n g n e s s  of d r i v e r s  t o  f o l l o w  an  a l t e r n a t e  
r o u t e  by a s k i n g  t h e i r  r e s p o n s e  t o  a  s i g n  d i s p l a y i n g  a l l  ramps 
a s  conges t ed ,  and l a s t l y  a  q u e s t i o n  on t h e  e f f e c t i v e n e s s  o f  
t h e  p v b l i c i t y  campaign su r round ing  t h e  i n s t a l l a t i o n  o f  t h e  
new s i g n s ,  Upon r e t u r n ,  t h e  q u e s t i o n n a i r e s  were coded and 
t h e  i n f o r m a t i o n  t r a n s f e r r e d  t o  IBM c a r d s  f o r  d a t a  r e d u c t i o n  
and a n a l y s i s .  
The l a s t  o r i g i n  and d e s t i n a t i o n  s tudy i n  t h e  Lodge 
Freeway Corr idor  was made by t h e  Texas Transpor ta t ion  
I n s t i t u t e  i n  1967 p r i o r  t o  t h e  i n s t a l l a t i o n  of ramp metering 
( 6 2 ) .  The new o r i g i n  and d e s t i n a t i o n  d a t a  from t h e  ques t ion-  
n a i r e s  was expected t o  provide  information on t h e  changes i n  
t r a f f i c  p a t t e r n s  i n  t h e  two yea rs  r e s u l t i n g  from t h e  presence 
of ramp metering and t h e  more r e c e n t  a d d i t i o n  of ramp i n f o r -  
mation s i g n s .  The r e s u l t s  became a v a i l a b l e  too  l a t e  t o  be 
used f o r  t h e  placement of t h e  t r a i l b l a z e r  s i g n s  along 
a r t e r i a l s  i n  t h e  c o r r i d o r  d i r e c t i n g  d r i v e r s  t o  t h e  Freeway, 
b u t  it was a n t i c i p a t e d  t h a t  t h e  information would be incor-  
pora ted  i n t o  t h e  eva lua t ion  of long-term d r i v e r  response t o  
Freeway communication and c o n t r o l  systems p ro jec ted  f o r  t h e  
1970 resea rch  ( 5 4 ) .  
The en t rance  ramp where t h e  respondent  r ece ived  h i s  
q u e s t i o n n a i r e  was a l ready  stamped i n  t h e  space provided and 
he was asked t o  supply h i s  e x i t  ramp and n e a r e s t  i n t e r -  
s e c t i o n  t o  t h e  o r i g i n  and d e s t i n a t i o n  of h i s  t r i p .  A map 
of t h e  c i t i e s  of D e t r o i t  and Highland Park was subdivided 
i n t o  zones forming a b a s i c  g r i d  p a t t e r n .  The zone boundaries 
were drawn s o  t h a t  t h e r e  would be a l o g i c a l  en t rance  and 
e x i t  ramp f o r  every respondent  r e g a r d l e s s  of how f a r  h i s  
o r i g i n  o r  d e s t i n a t i o n  was from t h e  Lodge Corridor .  Whenever 
p o s s i b l e  , zone boundaries  included b a r r i e r s  t o  trave.1 such 
a s  ra i lway l i n e s .  Furthermore, boundaries were draw:n a t  
PLATE 1 (opposite page) 
1969  QUESTIONNAIRE TO 
DETERMINE PUBLIC RESPONSE 
TO THE ALTERNATE ROUTE 
INFORMATION SYSTEM 
YOLj WERE GIVEN THIS QUESTIOI\INAIRE: AS YOU ENTERED THE JOHN C. LODGE IZF?EEWAY BY  THE  
- --------- RAMP. 
1 .  WHERE DID YOlJ BEGIN THlS TRIP ? ........................................... 
(STREET A N D  N E A R E S T  CROSS STREET) 
2. WHERE DID YOU END THlS TRIP ? 
~ S T R E E T  A N D  N E A R E S T  CROSS STREET)  
" 3. WHICH RAMP DID YOU USE TO EX IT  FROM T H E  FREEWAY ? CHECK ONE: 
CLAIRMOUNT AVE . . . . . . . . . .  '3 DAVISON WEST a WYOMING R D . .  . . . . . . . . . .  9 
I-IAMILTON AVE. CHICAGO B L V D  7 DAVISON EAST MEYERS RD, McNICH83LS RD . Z] 
WEBBAVE . . . . . . . . . . . . . . .  ;? LINWOOD AVE C] 7 M l L E  R D . .  . . . . . . . . . . . .  'a 
G L E N D A L E A V E  . . . . . . . . . . .  .[= LIVERNOIS AVE 8 MILE  RD, GREENFIELD AVE 2 
OTHER . . . . . . . . . . . . . . . . . .  7 (PLEASE SPECIFY) .............................. 
4. HOW OFTEN BETWEEN 2:30 P.M. AND 6:30 P.M. DO YOU ENTER THE RAMP WHERE YClU RECEIVED 
THlS QUESTIONNAIRE ? CHECK ONE: 
NEVER BEFORE ABQUT ONCE A WEEK ALMOST EVERY DAY n 
SELDOM V L ABOUT TWICE A WEEK 3 
5. HAVE YOU EVER SEEN A SlGN SIMILAR TO THE 
EXAMPLE SHOWN ? YES a N O  0 
6. CO YOU USE THESE SIGNS TO H E L P  YOU IDECIDE WHERE 
TO EKTER T H E  FREEWAY ? YES 0 NO 
7. ACCORDING TO T H E  EXAMPLE: 
. . . . .  IS THE  WEBB ,RAMP CONGESTED ? YES [? NO [71 
. . .  IS THE  DAVISON RAMP CONGESTED ? YES 3 NO C] 
. .  IS T H E  LINWOOD RAMP CONGESTED ? . Y E S  C] NO 0 
8. AT WHICH-RAMP ARE YOU ADVISED TO ENTER THE 
FREEWAY ? 
WEBB DAVISON C] LINWOOD 'Z] 
9. I F  A L L  THREE RAMPS SHOWN ON ANY SIGN ARE 
CONGESTED, T H E  ARROW AT THE TOP OF  THE 
SlGN FLASHES IN GREEN. WHAT WOULD YOU DO 
IN THIS CASE ? CHECK ONE: 
ENTER AT THE FIRST RAMP (EVEN IF SHOWN IN RED) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GUESS T H E  LEAST CONGESTED RAMP AND ENTER THERE 
0 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONTINUE ON THE T R A I L  OF SIGNS U N T I L  AN UNCONGESTED RAMP IS FOUND.  . . . . . . . . . . .  
DECIDE N O T T O  E N T E R T H E  FREEVI 'AYATALL  
-0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a 
10. HAVE YOU PREVIOUSLY RECEIVED ANY INFORMATION ABOUT THESE SIGNS ? YES NOO 
FROM WHICH SOURCES ? 
T V  RADIO r] NEWSPAPER n LEAFLET 0  OTHER^ 
REMARKS: 
Prepared B y  The  
Traffic Safety Associat ion 
O /  Detroit For T h e  
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mid-block t o  avoid  ambiguity i n  a s s i g n i n g  i n t e r s e c t i o n s  t o  
zones. An e f f o r t  was made t o  conform t o  t h e  zones of  t h e  
1965 Na t iona l  Proving Ground 0-D s t u d y  ( 4 5 ) .  A t o t a l  of  
45  zones o f  o r i g i n  and 51  zones of  d e s t i n a t i o n  were e s t a b l i s h e d  
( F i g u r e s  5 and 6 ) .  
A t  t h e  n i n e  d i s t r i b u t i o n  ramps, 10,601 q u e s t i o n n a i r e s  
were g iven  t o  an  e s t i m a t e d  9 0 %  of  t h e  m o t o r i s t s  us ing  t h e  
ramps t h a t  day. The number d i s t r i b u t e d  and t h e  number 
r e t u r n e d  f o r  each ramp i s  p r e s e n t e d  i n  Table 2.  The 22 .8% 
r e t u r n  i s  n o t  unusual  f o r  p o s t a l  q u e s t i o n n a i r e s ,  and \<as 
s u f f i c i e n t  f o r  major s t a t i s t i c a l  a n a l y s e s .  
There was a  h i g h l y  s i g n i f i c a n t  s t a t i s t i c a l  d i f f e r e n c e  
i n  t h e  pe rcen tage  r e t u r n e d  by ramp. The r e t u r n s  from t h e  
West Grand Boulevard and Seward Avenue ramps a r e  h i g h e r  t h a n  
average  w h i l e  t h e  r e t u r n s  a t  t h e  remaining ramps were lower 
than  average.  S ince  i t  i s  imposs ib le  t o  e n t e r  t h e  West Grand 
Boulevard o r  Seward ramps wi thou t  p a s s i n g  a s i g n ,  it may be 
t h a t  t h e  h i g h e r  r e t u r n  a t  t h e s e  two l o c a t i o n s  r e f l e c t s  a  
tendency f o r  a g r e a t e r  number of t h o s e  people  f a m i l i a r  wi th  
t h e  s i g n s  t o  r e t u r n  t h e i r  q u e s t i o n n a i r e .  
STUDY OF T,WFFIC ROUTING PATTERN CHANGES 
I n  o r d e r  t o  test  t h e  comprehension o f  and obedience t o  
t h e  s i g n s  by d r i v e r s  i n  a c t u a l  t r a f f i c  s i t u a t i o n s  r a t h e r  
t h a n  on paper  o r  i n  a  t e s t  s i t u a t i o n ,  a  r o u t i n g  s tudy  was 
FIGURE 5 
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performed. License p l a t e  numbers were recorded f o r  t r ' a f f i c  
pass ing  t h e  TTI  s i g n s  be fo re  t h e i r  removal and l a t e r  t h e  
new s i g n s .  Both t h e s e  sets of numbers were c o r r e l a t e d  wi th  
those  of v e h i c l e s  e n t e r i n g  t h e  ramps. Also, t h e  new s i g n s  
were turned o f f  f o r  one week (Appendix B, Figure  B-8) t o  
o b t a i n  d a t a  f o r  t h e  s i t u a t i o n  of no s i g n s .  This  procedure 
was cons idered  t o  be more r e l i a b l e  than  us ing  d a t a  c o l l e c t e d  
be fo re  t h e  i n s t a l l a t i o n  of t h e  o l d  s i g n s ,  s i n c e  t h e  o r i g i n s  
and d e s t i n a t i o n s  of  t r i p s  could have changed over  t h i s  per iod .  
Changes i n  c o r r i d o r  o p e r a t i o n s ,  a s  measured by t o t a l  
t r a v e l  and t o t a l  t r a v e l  t ime,  induced by t h e  ramp j-nformation 
s i g n s  a r e  r a t h e r  d i f f i c u l t  t o  measure, The presence of 
ramp meter ing  creat.ed a  de lay  component a t  t h e  ramps t h a t  
must be  added t o  each d r i v e r ' s  journey t i m e  on t h e  s u r f a c e  
s t r e e t s  and t h e  Freeway. The n e t  r educ t ion  i n  ramp de lay  
r e s u l t i n g  from d r i v e r s  being d i v e r t e d  t o  l e s s  congested ramps, 
however, could n o t  be d i r e c t l y  measured s i n c e  ramp queue 
wa i t ing  time was n o t  known t o  t h e  d e s i r e d  accuracy.  The ramp 
conges t ion  e s t i m a t e s  used i n  t h e  s i g n  l o g i c  were obta ined 
from occupancy read ings  by d e t e c t o r s  a t  t h e  heads of leach 
ramp and were n o t  p r o p o r t i o n a l  t o  queue l eng th .  That i s ,  
t h e s e  occupancy read ings  remained low u n t i l  t h e  queue neared 
t h e  d e t e c t o r  pos i t . ion ,  a t  which time t h e  ramp queue occupancy 
inc reased  r a p i d l y .  
The d i r e c t  b e n e f i t  t o  the p o t e n t i a l  ramp u s e r  i s  t h e  
a d d i t i o n a l  informat ion  on congested ramps p resen ted  by t h e  
s i g n s .  When he i s  confronted  wi th  a  s i g n  i n d i c a t i n g  a  con- 
ges ted  ramp, he must dec ide  t o  e i t h e r  a c c e p t  t h e  ramp de lay  
o r  proceed a long t h e  a l t e r n a t e  r o u t e  t o  ano the r  ramp. No 
informat ion  i s  a v a i l a b l e  o r  p resen ted  t o  t h e  d r i v e r  on t h e  
expected de lay  d u r a t i o n  a t  t h e  ramp, so t h e  d r i v e r  i s  l e f t  
wi th  t h e  d e c i s i o n  of  s e l e c t i n g  a  r o u t e  based on pe r sona l  
c r i t e r i a  t h a t  may o r  may n o t  inc lude  h i s  expected t r i p  t ime. 
He may reduce h i s  d e l a y  a t  t h e  en t rance  ramp used by fo l lowing 
t h e  d i r e c t i o n s  d i sp layed  by t h e  ramp informat ion  s i g n ,  b u t  
t h i s  may be negated by t h e  i n c r e a s e d  t r a v e l  t ime on t h e  
a l t e r n a t e  r o u t e .  
T T I  i n  1968 assumed t h a t  d i v e r s i o n  t o  t h e  s u r f a c e  s t r e e t  
would i n c r e a s e  c o r r i d o r  t r a v e l  time s i n c e  o p e r a t i n g  speeds 
were lower than  on t h e  Freeway and would be adverse ly  a f f e c t e d  
by i n c r e a s e d  s u r f a c e  s t r e e t  volume ( 1 8 ) .  Again, t h i s  i s  
d i f f i c u l t  t o  measure s i n c e  t h e  expected response  t o  a  r e d  
d i s p l a y  by t h e  s i g n s  would be  a  su rge  of d i v e r t e d  v e h i c l e s  
which would impose g r e a t e r  than  normal demand a t  i n t e r s e c t i o n s  
along t h e  a l t e r n a t e  r o u t e .  Thus, demand f l u c t u a t i o n s  would 
be q u i t e  v a r i a b l e  depending on t h e  s i g n  message s t a t e s .  The 
only  reasonably  s u r e  conclus ion  t h a t  can he made on d i v e r s i o n  
i s  t h a t  p o t e n t i a l  freeway u s e r s  who a r e  d i v e r t e d  w i l l  spend 
a  g r e a t e r  p ropor t ion  of  t h e i r  t r i p s  on s u r f a c e  s t r e e t s  wi th  
a  consequent i n c r e a s e  i n  t r a v e l  t ime un less  t h i s  i s  compensated 
f o r  by reduced ramp queue de lay .  
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The effectiveness of the  TTI  ramp information signs 
was measured by calculat ions of corridor t o t a l  t r ave l  time 
changes based on three components (18):  
1. Travel time decrease resul t ing  from t ransfer  
of t r ave l  from the surface s t r e e t s  t o  the 
Freeway. 
2.  Travel time decrease resul t ing  from e a r l i e r  
sa t i s fac t ion  of the t r ave l  demand. 
3. Travel time increase due t o  the lowering of 
speeds on. the surface s t r e e t s  resul t ing  from 
the addition of diverted vehicles. 
There was an increase i n  ramp demand during the study 
period following t-he i n s t a l l a t i o n  of the T T I  signs which 
was a t t r ibu ted  t o  the signs encouraging increased use of 
the Freeway. That i s ,  it was concluded t h a t  some vehicles 
previously diverted away from the Freeway as a  r e s u l t  of 
ramp congestion were encouraged t o  enter  the Freeway fa r the r  
downstream because of the s igns,  ra ther  than not enter  the 
Freeway a t  a l l .  Ilowever, t h i s  i s  speculative and maly only 
indicate  a  change i n  demand i n  the "a f t e r "  period. Conversely, 
a  reduction i n  ramp use also could be explained logical ly  as 
the discouragement of shor t  t r i p s  resul t ing  from al l - red 
displays.  Of the t o t a l  t r ave l  time saving of 163 vehicle- 
hours per day a t t r ibu tab le  t o  the s igns,  t h i s  diversion back 
t o  t h e  Freeway accounted f o r  11 vehicle-hours s i n c e  freeway 
speeds were assumed t o  be g r e a t e r  than  on t h e  s u r f a c e  
s t r e e t  and changes i n  t r i p  l e n g t h  were neglec ted .  
T T I  a l s o  i n v e s t i g a t e d  t h e  cumulat ive ramp volume 
i n c r e a s e  by h a l f  hour i n t e r v a l s  a s  dep ic ted  i n  Figure  7, 
an  a d a p t a t i o n  of  F igure  D - 1 3  i n  t h e i r  f i n a l  r e p o r t  on t h e  
Lodge P r o j e c t  ( 1 8 ) .  The ramp volume i n c r e a s e s  noted dur ing  
t h e  e a r l y  and l a t e  p o r t i o n s  of  t h e  peak p e r i o d ,  2:30 t o  
4:00 p.m. and a f t e r  5:30 p.m., r e s p e c t i v e l y ,  were a t t r i b u t e d  
t o  d i v e r s i o n  t o  downstream ramps when t h e  informat ion  s i g n s  
i n d i c a t e d  uncongested ramps downstream. The dec rease  r e l a t i v e  
t o  t h e  "before"  pe r iod  between 5:00 and 5:30 p.m. was a t t r i -  
buted t o  more d r i v e r s  be ing d i v e r t e d  by t h e  a l l -xed  d i s p l a y s  
p r e v a l e n t  dur ing  t h i s  most congested pe r iod  than  were pre-  
v i o u s l y  d i v e r t e d  fo l lowing  d r i v e r  i n s p e c t i o n  of ramp 
conges t ion .  
Desp i t e  t h i s  assumption of f i r s t ,  a  s h i f t  i n  t r a f f i c  
f low on to  t h e  Freeway, and l a t e r  away from t h e  Freeway, T T I  
concluded t h a t  " t h e  demand was s a t i s f i e d  e a r l i e r n  wi th  
r e s u l t a n t  t r a v e l  t ime sav ings  a s  i n d i c a t e d  by t h e  shaded a r e a  
i n  F igure  7. The placement of t h e  lower boundary of t h e  
shaded a r e a  i n  t h a t  f i g u r e  represen ted  an a r b i t r a r y ,  i f  
conse rva t ive ,  e s t i m a t e  of  t h e  savings .  Ac tua l ly ,  t h e  demand 
was n o t  s a t i s f i e d  e a r l i e r ,  b u t  r a t h e r  s h i f t e d  t o  t h e  s u r f a c e  
- 
- 
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streets and t h u s  was no longer  a  f a c t o r  i n  ramp c a l c u l a t i o n s .  
The shaded a r e a ,  1637 vehic le-hours  p e r  day, g r e a t l y  
exaggera tes  t h e  s a v i n g s  by u s i n g  cumula t ive  volume d i f f e r e n c e s  
r a t h e r  than  t h e  a c t u a l  numbers of  v e h i c l e s  involved i n  t h e  
d i v e r s i o n .  Those d r i v e r s  who d i v e r t e d ,  b u t  would n o t  have 
done s o  b e f o r e  t h e  i n t r o d u c t i o n  of  t h e  s i g n s ,  dec reased  
t h e i r  t r a v e l  times by avo id ing  congested ramps a t  t h e  expense 
of a  presumably longer  t r i p  d u r a t i o n  v i a  t h e  s u r f a c e  streets.  
The n e t  change i n  t r a v e l  t i m e  f o r  t h i s  group r e p r e s e n t s  t h e  
t r u e  v a l u e  f o r  t h e  second component o f  t h e  T T I  e v a l u a t i o n  
method. 
The t h i r d  component was t h e  i n c r e a s e d  t r a v e l  times f o r  
non-freeway, s u r f a c e  s t reet  u s e r s  a s  a  r e s u l t  of t h e  d i v e r -  
s i o n  of  t r a f f i c  caused by t h e  in fo rmat ion  s i g n s  from 4:00 t o  
5:30 p.m. Changed t r a v e l  t imes  were d i r e c t l y  measured by 
f l o a t i n g  c a r  s t u d i e s  t o  produce an i n c r e a s e  of 1 2  v e h i c l e -  
hours  p e r  day. Thus, t h e  n e t  d e c r e a s e  f o r  freeway c o r r i d o r  
t o t a l  t r a v e l  time f o r  t h e  t h r e e  components was 163 v e h i c l e -  
hours  p e r  day. 
With t h e  e x c e p t i o n  o f  t h e  second component, t h e  T T I  
approach does c o n s i d e r  t h e  f a c t o r s  t h a t  c o n t r i b u t e  t o  
c o r r i d o r  t r a v e l  t i m e  changes. These f a c t o r s ,  however, a r e  
d i f f i c u l t  t o  e s t i m a t e  and ext remely  v u l n e r a b l e  t o  changes i n  
t r a f f i c  demand. Thus it was a n t i c i p a t e d  t h a t  t h e  1969 s t u d y  
t echn iques ,  w i t h  t h e  emphasis on i n d i v i d u a l  d r i v e r  response ,  
would more a c c u r a t e l y  de termine  t h e  n e t  e f f e c t  of ramp 
in fo rmat ion  s i g n s .  The on ly  macroscopic e v a l u a t i o n  co:ntained 
i n  t h i s  s tudy  i s  a n  i n v e s t i g a t i o n  of d a i l y  ramp volumes over  
a two-year pe r iod  and d u r i n g  v a r i o u s ,  d i f f e r e n t  s u r v e i l l a n c e  
schemes t o  de termine  t h e  impact of t h e  a d d i t i o n s  of  ramp 
meter ing  and in fo rmat ion  s i g n s  i n  t h e  s h o r t  run  and over  
p e r i o d s  of up t o  s i : x  months a f t e r  t h e  changes were made. 
Thus, t h e  s tudy  conducted by T T I  immediately a f t e r  t h e  
i n s t a l l a t i o n  of  t h e  s i g n s  would be expected t o  demonstrate  
some i n i t i a l  impact on c o r r i d o r  o p e r a t i o n s  a s  d r i v e r s  exper i -  
ment w i t h  s i g n  usage. These changes, however, would be  
temporary i f  d r i v e r s  do n o t  p e r c e i v e  any advantage t o  fo l lowing 
t h e  d i r e c t i o n s  on t h e  s i g n s .  The r e p e t i t i o n  of  volume surveys  
s e v e r a l  months a f t e r  t h e  i n s t a l l a t i o n  of t h e  s i g n s  se rved  t o  
i n d i c a t e  t h o s e  more permanent changes i n  t r a f f i c  p a t t e r n s  
t h a t  r e p r e s e n t e d  what freeway u s e r s  found t o  be  t h e i r  opt imal  




VISIBILITY AND LEGIBILITY DISTANCES FOR THE 
RAMP C O N D I T I O N  INFORMATION SIGNS 
A s  d e s c r i b e d  i n  Chapter  One, t e n  s u b j e c t  d r i v e r s  were 
d i r e c t e d  t o  d r i v e  a long a  r o u t e  which passed  t h e  t h r e e  ramp 
c o n d i t i o n  in fo rmat ion  s i g n s  on t h e  a l t e r n a t e  r o u t e  between 
Seward Avenue and Webb Avenue. The d i s t a n c e s  a t  which they  
f i r s t  pe rce ived  each s i g n  and t h e n  were a b l e  t o  r e a d  t h e  
s i g n  messages were recorded  by an o b s e r v e r  i n  t h e  v e h i c l e .  
The t e s t s  were conducted f o r  both  t h e  T T I  s i g n s  and t h e  new 
s i g n s  des igned by The U n i v e r s i t y  of  Michigan (UM). 
A s  can  be  see:n i n  F igure  8 ,  t h e  average  v i s i b i l i t y  
d i s t a n c e  f o r  t h e  new s i g n s  i s  920 f e e t ,  an i n c r e a s e  of 200 
f e e t  over  t h e  T T I  s i g n s .  S i m i l a r l y ,  t h e  average  l e q i b i l i t y  
d i s t a n c e  f o r  a l l  of  t h e  UM s i g n s  t e s t e d  i s  305 f e e t  compared 
t o  195 f e e t  f o r  t h e  T T I  s i g n s ,  A two-way a n a l y s i s  of v a r i a n c e  
was c a r r i e d  o u t  f o r  b o t h  t h e  v i s i b i l i t y  and t h e  l e g i b i l i t y  
measures.  I n  bo th  c a s e s ,  t h e  r e s u l t s  showed t h e  s t a t i s t i c a l  
s i g n i f i c a n c e  of t h e s e  d i f f e r e n c e s  between t h e  two s i g n  
d e s i g n s .  I t  a l s o  confirmed t h a t  t h e  s m a l l  i n t e r a c t i o n  between 
s i g n  d e s i g n  and l o c a t i o n  was n o t  s i g n i f i c a n t .  When t h e  loca-  
t i o n  o f  t h e  s i g n  a f f e c t e d  t h e  d i s t a n c e s  a t  which t h e  s i g n  could  
be  seen  o r  r e a d ,  t h i s  e f f e c t  was s i m i l a r  f o r  both  types  of s i g n s ,  
$ UM S ign  V i s i b i l i t y  Dis tance  
A TTI S ign  V i s i b i l i t y  Dis tance  
0 UM Sign L e g i b i l i t y  Dis tance  
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TTI AND UM RAMP CONDITION INFORMATION 
SIGN VISIBILITY AND LEGIBILITY DISTANCES 
Examination of  F igure  8 shows t h a t  i n  terms of  
v i s i b i l i t y  f o r  bo th  TTI  and UM s i g n s ,  t h e  s i g n  f o r  t h e  Webb 
ramp i s  t h e  most f a v o r a b l y  p o s i t i o n e d ,  w i t h  t h e  Seward and 
Chicago s i g n s  p o s i t i o n e d  less favorab ly .  The s i g n  a t  t h e  
Chicago ramp, due t o  t h e  p resence  of curved f e n c e s  on t h e  
f r o n t a g e  road ,  i s  s o  p o s i t i o n e d  t h a t  it comes i n t o  view 
a t  a d i s t a n c e  much c l o s e r  t o  t h e  p o i n t  where i t  becomes 
l e g i b l e  than  do t h e  o t h e r  two s i g n s .  There fo re ,  t h e  d r i v e r  
has  a  s h o r t e r  b u t  s t i l l  adequate  amount o f  t ime t o  r e a c t  t o  
t h e  s i g n .  
Although t h e  Chicago s i g n  i s  s l i g h t l y  l e s s  f a v o r a b l y  
p o s i t i o n e d  t h a n  i s  t h e  Seward s i g n ,  i t s  l e g i b i l i t y  d i s t a n c e  
i s  i n  bo th  i n s t a n c e s  g r e a t e r .  I n  f a c t ,  a s  shown i n  F igure  
8 ,  l e g i b i l i t y  d i s t a n c e s  i n c r e a s e d  w i t h  each succeeding s i g n  
t h e  s u b j e c t  d r i v e r  saw. This  may i n d i c a t e  a  s l i g h t  l e a r n i n g  
e f f e c t  such t h a t  t h e  more f a m i l i a r  t h e  d r i v e r  is  wi th  t h e  
s i g n s ,  t h e  sooner  he i s  a b l e  t o  r e a d  them, F igure  9 i l l u s -  
t r a t e s  t h e  average  l e g i b i l i t y  d i s t a n c e  r e p o r t e d  by each 
i n d i v i d u a l  s u b j e c t .  The i n c r e a s e s  f o r  t h e  UM s i g n s  may a l s o  
be b i a s e d  by t h e  s u b j e c t s  be ing  more f a m i l i a r  w i t h  t h e  t e s t  
and t h e  t y p e s  o f  s i g n s  i n  t h e  " a f t e r "  s tudy .  The s t u d i e s  do 
i n d i c a t e ,  however, c o n s i s t e n t  improvements and demonst ra te  
t h a t  t h e  UM s i g n s  can be  i n t e r p r e t e d  by d r i v e r s  i n  s u l f f i c i e n t  
t ime f o r  t h e  r o u t i n g  d e c i s i o n  t o  be made. The r e s u l t s  f o r  
t e s t  s u b j e c t s  can be expected  t o  be comparable t o  t h e  d a i l y  
u s e r  of t h e  Freeway and a l t e r n a t e  r o u t e .  
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ABILITY OF THE PAMP CONDITION INFORMATION SIGNS 
TO COMMAND DRIVER ATTENTION 
Evalua t ion  of t h e  p u b l i c  r e l a t i o n s  campaign by means 
of  t h e  q u e s t i o n  "Have you p r e v i o u s l y  r e c e i v e d  any in fo rmat ion  
abou t  t h e s e  s igns? ' '  (Appendix B) d i s c l o s e d  t h a t  l e s s  than  
h a l f  of  t h e  ramp u s e r s  r e c a l l e d  r e c e i v i n g  in fo rmat ion  on 
t h e  s i g n s .  Thus, i ~ t  was impor tan t  t h a t  t h e  s i g n s  be  a b l e  
t o  command d r i v e r  a t t e n t i o n  amid t h e  many d i s t r a c t i o n s  of 
t h e  urban t r a f f i c  environment.  I t  was b e l i e v e d  t h a t  t h e  
l a r g e  s i z e  of  t h e  s i g n s  and t h e  i l l u m i n a t e d  messages w i t h  
e i t h e r  t h e  word "ENTER" o r  t h e  a l t e r n a t e  r o u t e  arrow a t  t h e  
t o p  of  each s i g n  f l a s h i n g  con t inuous ly  would r e c e i v e  t h e  
a t t e n t i o n  of  v i r t u a l l y  every  p o t e n t i a l  ramp u s e r  a long  t h e  
a l t e r n a t e  r o u t e .  However, r e s u l t s  from t h e  q u e s t i o n n a i r e  
e v a l u a t i o n  and t h e  t e s t  s u b j e c t  comprehension s tudy  i n d i c a t e d  
t h a t  t h e  s i g n s  were l e s s  e f f e c t i v e  than  had been a n t i c i p a t e d .  
Test s u b j e c t s  who had been t o l d  what t o  look f o r  i n  
t h e  s i g n  v i s i b i l i t y  and l e g i b i l i t y  s t u d i e s  exper ienced l i t t l e  
d i f f i c u l t y  i n  s e e i n g  t h e  ramp c o n d i t i o n  in fo rmat ion  s i g n s .  
However, i n  t h e  s i m i l a r l y  conducted comprehension stuldies  
i n v o l v i n g  21 t e s t  s u b j e c t s  who were n o t  t o l d  s p e c i f i c a l l y  
what t o  expec t  a long t h e  r o u t e ,  d e t e c t i o n  was l e s s  s a t i s -  
f a c t o r y .  The 1 2  t e s t  s u b j e c t s  obse rv ing  t h e  TTI s i g n s  
n o t i c e d  them 72% of  t h e  time, This  was i n c r e a s e d  t o  80% 
f o r  n i n e  d i f f e r e n t  t e s t  s u b j e c t s  w i t h  t h e  UM s i g n s .  Although 
n o t  s t a t i s t i c a l l y  s i g n i f i c a n t ,  t h i s  r e s u l t  c o r r o b o r a t e s  
t h e  p rev ious  s t u d i e s  which found t h e  new s i g n s  t o  be v i s i b l e  
a t  g r e a t e r  d i s t a n c e s  than  were t h e  T T I  s i g n s .  R e s u l t s  f o r  
t h e  i n d i v i d u a l  s i g n s  s t u d i e d  a r e  p r e s e n t e d  i n  Table 3 .  
TABLE 3 
SIGHTING OF SIGNS 
T T I  SIGN 








( 9  s u b j e c t s )  
De tec t ion  i s  s l i g h t l y  b e t t e r  f o r  each of  t h e  UM s i g n s .  The 
r e s u l t s  f o r  t h e  Chicago and Webb s i g n s  e v i d e n t l y  r e f l e c t  t h e  
g r e a t e r  l i k e l i h o o d  o f  a  s i g n  be ing  overlooked on an  a r t e r i a l  
than  on t h e  f r o n t a g e  road a d j a c e n t  t o  t h e  ramp of  i n t e r e s t ,  
t h e  l o c a t i o n  o f  t h e  Seward and West Grand Boulevard s i g n s .  
I n  p a r t i c u l a r ,  t h e  Chicago s i g n  i s  l o c a t e d  a t  t h e  p o i n t  where 
t h e  f r o n t a g e  road sweeps away from t h e  Freeway and becomes 
Hamilton Avenue. The two p rev ious  s i g n s  passed by t h e  test  
s u b j e c t  a r e  l o c a t e d  a d j a c e n t  t o  t h e  ramps i n  q u e s t i o n ,  whi le  
t h e  Chicago s i g n  i s  t h e  f i r s t  of  t h e  series placed i n  
advance of  t h e  n e a r e s t  i n t e r s e c t i o n  t o  t h e  ramp. The poten- 
t i a l  f o r  d i s o r i e n t a t i o n  on t h e  p a r t  of t h e  tes t  s u b j e c t  may 
e x p l a i n  t h e  g r e a t e r  d i f f i c u l t y  i n  s e e i n g  t h i s  s i g n .  F i n a l l y ,  
t h e  Webb Avenue s i g n  must compete w i t h  t h e  t y p i c a l  v i s u a l  
d i s t r a c t i o n s  found on urban a r t e r i a l s .  
S ince  t h e  r e s e a r c h  e f f o r t  was p r i m a r i l y  d i r e c t e d  t o  t h e  
r e g u l a r  u s e r  of t h e  Lodge Freeway, it was d e s i r a b l e  t:o have 
in fo rmat ion  on t h e  p r o p o r t i o n  of  f r e q u e n t  u s e r s  i n  t h e  
c o r r i d o r  and w i t h  t h i s  in fo rmat ion  t o  s e e  i f  f requency of  
freeway use  d i d  o r  d i d  n o t  i n c r e a s e  t h e  p r o b a b i l i t y  of s e e i n g  
t h e  s i g n s .  Likewise, in fo rmat ion  on d r i v e r  o r i g i n s  would 
show t h e  p r o p o r t i o n  of d r i v e r s  t h a t  would probably n o t  even 
p a s s  a  ramp c o n d i t i o n  in fo rmat ion  s i g n  on t h e i r  t r i p  t o  t h e  
Freeway. More a c c u r a t e  in fo rmat ion  on t h e  v i s u a l  impact of  
t h e  s i g n  was ob ta ined  by t a k i n g  t h e s e  f a c t o r s  i n t o  c o n s i d e r a t i o n .  
R e s u l t s  from t h e  q u e s t i o n n a i r e  s tudy  showed t h a t  ahout  
6 6 %  of  t h e  ramp t r a f f i c  c o n s i s t e d  of  d a i l y  u s e r s .  The 
p r o p o r t i o n  of  d a i l y  u s e r s  by i n d i v i d u a l  e n t r a n c e  ramp i s  
g iven  i n  Table 4 .  The h i g h e r  f r a c t i o n s  a r e  observed near  
i n t e r s e c t i o n s  w i t h  major a r t e r i a l s  and t h e  lower pe rcen tages  
w i t h  l o c a l  s e r v i c e  and c o l l e c t o r  s t r e e t  l i n k a g e .  
TABLE 4 
SIGHTING OF RAMP CONDITION INFORMATION 
SIGNS TO COMMAND ATTENTION 
ENTRANCE RAMP 
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69.4% 66% 64.9% 
Work t r i p s  a r e  more p r e v a l e n t  on t h e  ramps l i n k i n g  t h e  
Freeway and major s t r e e t  system. The West Grand Boulevard 
and Seward Avenue ramps s e r v e  t h e  New Center o f f i c e  co~nplex 
and t h e  Davison Expressway ramp r e c e i v e s  t r a f f i c  from a d j a c e n t  
i n d u s t r i a l  f a c i l i t i e s .  I n  t h e  nor the rn  end of t h e  cor : r idor ,  
L ive rno i s  Avenue antl Wyoming Road a r e  major north-sout:h 
a r t e r i a l s  s e r v i n g  t h e  l a r g e  automobile f a c t o r i e s  of western 
D e t r o i t  and Dearborn. I n  f a c t ,  more than 25% of t h e  ramp 
t r a f f i c  a t  Wyoming Road i s  genera ted  from t h i s  a r e a  s e v e r a l  
mi les  t o  t h e  sou th ,  
I n  o r d e r  f o r  t h e  informat ion  s i g n s  t o  be of  v a l u e ,  
d r i v e r s  must pass  by them on t h e i r  way t o  t h e  en t rance  
ramps. A t  t h e  t h r e e  e n t r a n c e  ramps extending d i r e c t l y  from 
f r o n t a g e  roads ,  West Grand Boulevard, Seward and Wyoming, 
t h e  s i g n s  were near  t h e  heads of t h e  ramps and thus  v i s i b l e  
t o  a l l  ramp u s e r s .  For t h e  remaining ramps, however, t h e  
s i g n s  were placed i n  advance of  only  one approach t o  t h e  
i n t e r s e c t i o n .  I t  was r e a l i z e d  t h a t  many ramp u s e r s  would 
not. pass  by any s i g n ,  par t icu1ar l .y  i n  t h e  nor the rn  h a l f  of 
t h e  c o r r i d o r ,  b u t  a. l a t e r  t r a f f i c  survey found t h e  p ropor t ions  
t o  be  a s  Low a s  6 .3%.  The percentages  f o r  each ramp a r e  
p resen ted  i n  Table 4 .  They were l o v ~ e r  than  a n t i c i p a t e d ,  wi th  
t h e  u n f o r t u n a t e  consequence of r ender ing  t h e  f i v e  nor thern-  
most s i g n s  incapab1.e of d i v e r t i n g  a s i g n i f i c a n t  amount of 
ramp t r a f f i c ,  even wi th  complete obedience. 
I t  was a n t i c i p a t e d  t h a t  t h e  s i g n s  would genera te  some 
a d d i t i o n a l  demand along t h e  a l t e r n a t e  r o u t e .  It  was a l s o  
r e a l i z e d  t h a t  t h e  v a s t  m a j o r i t y  of d r i v e r s  whose t r i p s  
o r i g i n a t e d  southwest  of t h e  Freeway could n o t  be  d i v e r t e d  
t o  t h e  a l t e r n a t e  r o u t e .  These f a c t o r s ,  however, d i d  n o t  
negate  t h e  r e s u l t s  t o  be  obta ined from e v a l u a t i o n  of t h e  
f e a s i b i l i t y  of  a l t e r n a t e  r o u t e  informat ion  systems s i n c e  t h e  
p o s s i b l e  d i v e r s i o n  was s t i l l  l a r g e .  Fur the r  e f f o r t s  were 
made by The Univers i ty  of Michigan i n  1969 t o  provide  
informat ion  on o t h e r  a r t e r i a l s  i n  t h e  Lodge Corr idor  by means 
of dynamic t r a i l b l a z e r  s i g n s  which i n d i c a t e d  t h e  p r e f e r r e d  
r o u t e  t o  t h e  Freeway a t  choice  p o i n t s  ( 5 4 ) .  
I n  t h e  q u e s t i o n n a i r e  t h e  respondent  was asked i f  he had 
ever  seen a ramp cond i t ion  informat ion  s i g n  before .  Of 
those  d r i v e r s  who answered t h i s  ques t ion  about  70% had seen 
one s i m i l a r  t o  t h e  example dep ic ted  on t h e  ques t ionna i re .  
The p ropor t ions  by en t rance  ramp given i n  Table 4 range from 
4 9 %  t o  82%. To a  c e r t a i n  e x t e n t  t h e s e  p ropor t ions  r e f l e c t  
t h e  p ropor t ion  of ramp u s e r s  who pass  a s i g n ,  b u t  it i s  
ev iden t  t h a t  a  ma jo r i ty  o f  ramp u s e r s  a t  any ramp o p e r a t e  
enough i n  t h e  c o r r i d o r  t o  have passed t h e s e  s i g n s  sometime 
i n  t h e  one month of  s i g n  o p e r a t i o n  p r i o r  t o  t h e  d i s t r i b u t i o n  
of t h e  ques t ionna i re .  I t  i s  s u r p r i s i n g  t h a t  only  70% t o  80% 
of t h e  u s e r s  a t  t h e  t h r e e  en t rance  ramps where a l l  must pass 
a  s i g n  r e c a l l e d  s e e i n g  one. Considering t h e  s i z e  of t h e  
s i g n s  compared w i t h  gu ide  s i g n s  r e g u l a r l y  found on s u r f a c e  
s t r e e t s ,  t h e  p resence  of  i n t e r n a l  i l l u m i n a t i o n  and f l a s h i n g ,  
i t  would b e  expected t h a t  v i r t u a l l y  every d r i v e r  a t  t h e  West 
Grand Boulevard, Seward Avenue and Wyoming Road ramps would 
have r e c a l l e d  n o t i c i n g  t h e  s i g n s .  
The p r o p o r t i o n s  s i g h t i n g  a  s i g n  p rev ious ly  a t  t h e  o t h e r  
f i v e  ramps were of  on ly  s l i g h t l y  l e s s  magnitude d e s p i t e  
t h e  smal l  number of ramp u s e r s  who r e g u l a r l y  pass  t h e  s i g n s .  
The i m p l i c a t i o n  t h a t  pass ing  t h e  s i g n s  more f r e q u e n t l y  does 
n o t  g r e a t l y  i n c r e a s e  t h e  l i k e l i h o o d  of n o t i c i n g  them was 
f u r t h e r  explored  by r e l a t i n g  t h e  frequency of ramp usage 
wi th  s i g n  s i g h t i n g .  
Respondents were p laced i n  t h r e e  c a t e g o r i e s  accclrding 
t o  t h e i r  r e g u l a r i t y  of use:  never o r  seldom, once o r  twice  
a  week, o r  p r a c t i c a l l y  d a i l y .  Data f o r  a l l  of t h e  e n t r a n c e  
ramps i n  Table 5 show t h a t  t h e  p r o p o r t i o n  having seen a  s i g n  
i s  n o t  s t a t i s t i c a l l y ,  s i g n i f i c a n t l y  d i f f e r e n t  a t  
t h e  f i v e  p e r c e n t  l e v e l  a l though t h e r e  i s  a smal l  tendency 
toward i n c r e a s e d  s i g h t i n g  wi th  g r e a t e r  frequency of ramp usage. 
Table 6 p r e s e n t s  d a t a  f o r  t h e  West Grand Boulevard e n t r a n c e  
ramp where a l l  d r i v e r s  passed a  s i g n .  There was a h igh ly  
s i g n i f i c a n t  i n c r e a s e  i n  s i g n  s i g h t i n g  w i t h  i n c r e a s e  use  t o  
a  l e v e l  of  89% by d a i l y  ramp u s e r s .  Signs had been seen  by 
o n l y  52% of t h o s e  who i n f r e q u e n t l y  use  t h i s  ramp, perhaps 
indicating that the West Grand Boulevard sign was overlooked 
by drivers distracted by the congestion frequently present 
adjacent to the ramp. For comparison purposes, data for 
the entrance ramp with the smallest proportion of ramp users 
passing the sign, Livernois Avenue, were compiled in Table 
7. It was concluded that sign sighting was independent of 
frequency of use and that the results are easily consistent 
with this belief at the five percent level. 
Since the signs are rather large and prominent, the 
above results have implications for the development of optimal 
means for communicating routing or other information to 
drivers. It would appear that after a month of operation 
the signs had been noticed at least once by 89% of the 
frequent ramp users passing the signs. Further discussion 
on the relative advantages of dynamic signs and other means 
for communicating with drivers is presented in Chapter Three. 
TABLE 5 
RELATIONSHIP BETWEEN SIGHTING SIGN 
AND RAMP USAGE FOR ALL ENTRANCE RAMPS 
?RE VeNCl 
S E L W M  
ONCE OR TWICE 
OVERALL 
x2 = 4.70 xZqo5 = 5.99 
TABLE 6 
RELATIONSHIP BETWEEN SIGHTING SIGN 




ONCE OR TWICE 
A WEEK 
DAILY 
OVERALL t x2 = 70.82 x ~ . ~ ~  5 5.99 
TABLE 7 
RELATIONSHIP BETWEEN SIGHTING SIGN 
AND LIVERNOIS AVENUE RAMP USAGE 
L ~ T O I N F ~ J O N  S T ]
FREQUI:NCkq OF US2 L T O  YES 
DAILY 6 9 59 128  5 4 t  
OVERALI. I h I 77 / 1 7 s  
NEVER 04 
SELDOM 









5 9 t  
COMPREHENSION OF THE RAMP CONDITION 
INFORMATION SIGNS 
Driver comprehension of the ramp information signs was 
evaluated both by the response of test subjects driving 
along the alternate route seeking to enter the Freeway and 
by means of questions concerning the meaning of the display 
on a typical sign pictured in the questionnaire handed ramp 
users. It was assumed that if the test subjects took the 
action suggested by the sign message when passing each sign 
they were comprehending it. They had received no prior 
information regarding these signs. 
Twelve test subjects were directed past the three TTI 
signs used in the comprehension study for a total of 36 
opportunities or decision-points. Nine test subjects were 
directed past four of the UM signs to again yield 36 decision- 
points. As presented in Table 3, the TTI signs were seen 
72% of the time and the new UM signs 80% of the time. For 
those subjects who saw the signs, the correct responses 
noted for each are presented in Table 8. 
TABLE 8 
COMPREHENSION OF SIGN MESSAGE BY TEST SUBJECTS 






1 Chicago Boulevard 100% 
i I Webb Avenue 
I=-- 
I OVERALL 
__': 1 86% 1 
46% t I 59% 1 
1 
Statistically significant improvements in correct 
... 
responses to sign messages were noted for each of the three 
new signs in comparison with the TTI signs. An interesting 
result of this study is the extremely low percentages of 
correct response to the first sign passed in both the TTI 
and UM sign evaluations. Inspection of the instr~cti~ons 
given to the test subjects in Appendix C shows that they 
were told to enter the Freeway at the first opportunity 
while following all "traffic and information signals." They 
were not specifically informed of the ramp information signs, 
but over 80% of the visibility test subjects did see the TTI 
sign at Seward and the UM sign at West Grand Boulevard. For 
both locations, of course, the entrance ramp is visible 
immediately beyond t h e  s i g n s  and undoubtedly t h e  test  
s u b j e c t s  observed o t h e r  v e h i c l e s  e n t e r i n g  both of  t h e s e  
busy ramps. The informat ion  s i g n s  d i sp layed  r e d  f o r  ramp 
conges t ion  throughout  t h e  t e s t  s i t u a t i o n ,  b u t  i n  t h e  TTI 
comprehension s tudy  8 0 %  of those  s e e i n g  t h e  s i g n  e n t e r e d  
t h e  Seward ramp and i n  t h e  UM comprehension s tudy 87% e n t e r e d  
t h e  West Grand Boulevard ramp when it was t h e  f i r s t  one 
encountered.  
It  i s  apparen t  t h a t  i n  t h e  t e s t  s i t u a t i o n  t h e  s i g n s  
lacked s u f f i c i e n t  "punchn t o  overcome t h e  s u b j e c t ' s  goa l  of 
g e t t i n g  on t h e  Freeway. A s  expla ined i n  Chapter One, those  
d r i v e r s  i n c o r r e c t l y  e n t e r i n g  t h e  Freeway were d i r e c t e d  back 
t o  a p o i n t  one block sou th  of t h e  next  s i g n  and t h e  exper i -  
ment resumed. Those responding c o r r e c t l y  passed a l l  t h e  
s i g n s  because t h e  c o r r e c t  response  was t o  e n t e r  a t  t h e  
f u r t h e s t  downstream en t rance  ramp (Webb Avenue). The dramat ic  
improvement i n  comprehension a t  t h e  downstream s i g n s  may 
p a r t l y  be a r e s u l t  of  t h e  t e s t  s u b j e c t s  becoming aware t h a t  
t h e  ramp informat ion  s i g n s  were t h e  f a c t o r  being eva lua ted  
i n  t h e  s tudy s i n c e  no m a t t e r  what response  they made they 
were d i r e c t e d  t o  pass  every en t rance  ramp a long t h e  r o u t e .  
Resu l t s  of  t h e  experiment suppor t  t h e  e x p e c t a t i o n  t h a t  
t h e  new s i g n  des ign ,  wi th  i t s  improved v i s i b i l i t y  and 
l e g i b i l i t y ,  d id  promote inc reased  comprehension of t h e  
message d i sp layed .  With t h e  new s i g n s  be ing both  v i s i b l e  
and l e g i b l e  sooner,  t h e  d r i v e r  had mare time t o  a s s i m i l a t e  
and i n t e r p r e t  t h e  information.  
Ramp u s e r s  were t e s t e d  f o r  s i g n  comprehension i n  t h e  
q u e s t i o n n a i r e  by t h e i r  answers t o  two q u e s t i o n s  concerning 
t h e  message d i sp layed  on t h e  example s i g n  (Webb Avenue) 
d e p i c t e d  i n  t h e  q u e s t i o n n a i r e  and shown i n  P l a t e  1, The 
two q u e s t i o n s  were : 
7. According t o  t h e  example: 
Is t h e  Webb Ramp congested? 
Is t h e  Da.vison Ramp congested? 
Is t h e  Li.nwood Ramp congested? 
8. A t  which ramp a r e  you advised  t o  e n t e r  
t h e  Freeway? 
Those respondents  answering both  ques t ions  c o r r e c t l y  were 
considered  t o  have comprehended t h e  s i g n s  whi le  those  wi th  
one o r  more e r r o r s  d i d  no t .  Both q u e s t i o n s  were answered 
c o r r e c t l y  by 68% of t h e  respondents .  This  l e v e l  of compre- 
hens ion was about  t h e  same f o r  d r i v e r s  a t  every en t rance  ramp. 
A s  shown i n  Table 9 ,  t h e  frequency of ramp use  was 
found n o t  t o  be a  f a c t o r  i n  s i g n  comprehension. Howlever, 
Table 1 0  shows t h a t  respondents  who had p rev ious ly  seen  t h e  
s i g n s  had a s i g n i f i c a n t l y  h igher  l e v e l  of comprehension, 7 3 % ,  
than  t h e  56% who never had seen a  s i g n  except  t h e  p i c t u r e  
on t h e  q u e s t i o n n a i r e .  Those respondents  having p rev ious ly  
rece ived  informat ion  about  t h e  s i g n s  from explanatory  l e a f -  
l e t s ,  newspaper a r t i c l e s  and t e l e v i s i o n  o r  r a d i o ,  a l s o  had 
a  s i g n i f i c a n t l y  g r e a t e r  l e v e l  of comprehension than those  
who had n o t  (Table 11). 
I n  summary, t h e  ramp informat ion  s i g n s  i n s t a l l e d  by 
The Univers i ty  of Michigan were understood by 68% of t h e  
ramp u s e r s ,  The improvement i n  t h e  p ropor t ion  of  c o r r e c t  
responses  t o  t h e  s i g n s  by test  s u b j e c t s  a t  success ive  s i g n s  
sugges t s  t h a t  a l e a r n i n g  e f f e c t  i s  p r e s e n t  as d r i v e r s  become 
more f a m i l i a r  wi th  t h e  s i g n s ,  a l though t h i s  could n o t  be 
v e r i f i e d  wi th  t h e  q u e s t i o n n a i r e  d a t a  on frequency o f  ramp 
usage. The s i g n s  do appear  t o  be more e a s i l y  understood by 
those  who have seen them i n  t h e  f i e l d .  The f a c t  t h a t  d r i v e r s  
p rev ious ly  r e c e i v i n g  informat ion  about  t h e  s i g n s  a l s o  under- 
s tood them b e t t e r  demonstrates  t h e  p o s s i b l e  use fu lness  and 
importance of t h e  p u b l i c  r e l a t i o n s  campaign surrounding 
t h e i r  i n s t a l l a t i o n .  
TABLE 9 
.?ELATIONSHIP BETWEEN SIGN COMPREHENSION 
AND FREQUENCY OF ALL RAMP USAGE 
ONCE OR TWICE 
x' - 0.76 x',,, - 5.99 
TABLE 10 
RELATIONSHIP BETWEEN SIGN COMPREHENSION 
AND PREVIOUS SIGHTING OF SIGNS 
SEEN THE SIGNS 
PREVIOUSLY 
SIGHTING OF 
S I G N S  
NEVER SEEN A 
S I G N  BEFORE 1 437 1 306  1 4 I 59% I 
S I G N  COMPFZHENSION TERCENT 
YES i NO TOTAL YES 
TABLE 11 
OVERALL 1654 
RELATIONSHIP BETWEEN SIGN COMPREHENSION 
AND PREVIOUS RECEIPT OF INFORMATION ON SIGNS 
1 
x2 = 44.69 x ' ,~,  = 3.84 
765  
YES 1 842 1 316 1 1158 1 73% 1 
RECEIVED 
INFORMATION 
OVERALL 1 1 6 5 4  1 765 1 2 4 1 9  1 68% 1 
2419 68% 
S I G N  COMPREtlENSION 




DRIVER RESPONSE TO SIGN MESSAGE 
A s  d e t a i l e d  i n  Chapter  One, t h e  ramp c o n d i t i o n  informa- 
t i o n  s i g n s  i n s t a l l e d  by The U n i v e r s i t y  of  Michigan i n  1969 
d i s p l a y  t h e  p resence  o r  l a c k  of ramp conges t ion  a t  t h r e e  
succeeding e n t r a n c e  ramps a long  t h e  a l t e r n a t e  r o u t e  be ing  
fo l lowed by t h e  d r i v e r .  The word "ENTER" f l a s h e s  b e s i d e  
t h e  name of  t h e  n e a r e s t  of t h e  n e x t  t h r e e  ramps t h a t  i s  
uncongested,  o r  i f  a l l  ramps a r e  conges ted ,  a l l  ramp names 
appear  i n  r e d ,  t h e  a l t e r n a t e  r o u t e  i n  green and t h e  arrow a t  
t h e  t o p  of t h e  s i g n  s i g n a l i n g  t o  c o n t i n u e  on t h e  a l t e r n a t e  
r o u t e  f l a s h e s  i n  green.  Thus t h e  s i g n s ,  a l though  informa- 
t i o n a l  r a t h e r  than  r e g u l a t o r y  i n  f u n c t i o n ,  do s u g g e s t  
e x p l i c i t l y  t h e  response  t o  be  t aken  by t h e  d r i v e r .  
Dr ive r  r e sponse  t o  t h e s e  messages was determined by 
r e c o r d i n g  whether o r  n o t  t h o s e  d r i v e r s  pass ing  t h e  s i g n s  
e n t e r e d  t h e  n e a r e s t  ramp and comparing t h i s  a c t i o n  w i t h  t h e  
s i g n  d i s p l a y  s t a t e .  This  was accomplished by matching t h e  l i c e n s e  
p l a t e  numbers of v e h i c l e s  p a s s i n g  t h e  s i g n s  and t h o s e  a t  t h e  
r e s p e c t i v e  e n t r a n c e  ramps. Comparisons were a l s o  made between 
t h i s  in fo rmat ion  and t h e  l e v e l s  of usage claimed by respon- 
d e n t s  t o  t h e  q u e s t i o n n a i r e .  The responses  o f  tes t  s u b j e c t s  
were n o t  cons ide red  s i n c e  t h e y  were n o t  r e q u i r e d  t o  base  
t h e i r  r o u t i n g  d e c i s i o n  on any th ing  o t h e r  t h a n  simply 
e n t e r i n g  t h e  Freeway a t  t h e  f i r s t  e n t r a n c e  ramp sugges ted  
by t h e  s i g n s .  
A t  West Grand Boulevard and Seward Avenue, where a l l  
ramp u s e r s  passed  t:he in fo rmat ion  s i g n s ,  t e s t i n g  of d r i v e r  
r e sponse  was accomy)lished by comparing volumes e n t e r i n g  
and n o t  e n t e r i n g  t h e  ramps f o r  d i f f e r e n t  s i g n  d i s p l a y s .  
The r e s u l t s  at: t h e  West Grand Boulevard ramp a r e  pre-  
s e n t e d  i n  Table 1 2 ,  A s i g n i f i c a n t  d i f f e r e n c e  i n  response  
was observed f o r  t h e  T T I  s i g n  f o r  which over  6 7 %  e n t e r e d  
t h e r e  a s  sugges ted  and 4 7 %  d i d  n o t  e n t e r  when t h e  ramp was 
d e s c r i b e d  a s  congested.  This  r e s u l t  was n o t  found f o r  t h e  
UM s i g n .  The p o s s i b l e  r easons  f o r  t h i s  d i f f e r e n c e  were n o t  
apparen t .  
Based on t h e  above d a t a ,  t h e  TTI s i g n  a t  West Grand 
Boulevard was capab le  of r educ ing  ramp demand some 30%. For 
c o n t r o l  purposes t h e  UM s i g n  was found t o  be i n e f f e c t i v e  
i n  d i v e r t i n g  s u f f i c i e n t  v e h i c l e s  t o  e i t h e r  reduce  ram]:, con- 
g e s t i o n  o r  g e n e r a t e  a worthwhile  r e d i s t r i b u t i o n  of  ramp 
t r a f f i c  i n  t h e  c o r r i d o r .  
R e s u l t s  f o r  t h e  Seward Avenue e n t r a n c e  ramp a r e  p r e s e n t e d  
i n  Table 13 .  Geometr ica l ly ,  t h e  s i t u a t i o n  a t  Seward is 
s i m i l a r  t o  t h a t  a t  West Grand Boulevard and t h e  T T I  s i g n  
TABLE 12 
DRIVER RESPONSE TO WEST G W N D  BOULEVARD 





















































TABLE 13  
DRIVER RESPONSE TO SEWARD AVENUE 
RAMP CONDITION INFORMATION SIGN 
T T I  S I G N  
ENTERED RAMP 
S I G N  STATE --- .-.----. ---. 
2303  
366 45.0% ---- ----- 
I 
I TOTAL i j 58.9% ,-I  
x2 = 78 .08  x2 .05 = 3.84 
UM S I G N  
ENTERED RAJP A 1 SIGN STATE I u E n  NO T TOTAL I GREEN 1 1 0 8  318 ! 4 26 25.46 / I 
1 4 . 6 %  
279  1 1318 1 5 9 7  1 1 7 . 5 %  
produced a  q u i t e  s i m i l a r  d i v e r s i o n  p a t t e r n  t o  i t s  counter-  
p a r t  a t  West Grand Boulevard. The s i g n  was found t o  be 
capable  of d i v e r t i n g  27% of t h e  ramp demand when t h e  d i s p l a y  
was changed from green t o  r ed .  There was a  s t r i k i n g  decrease  
i n  t h e  o v e r a l l  p ropor t ion  of those  pass ing  t h e  s i g n  who 
a l s o  e n t e r e d  t h e  ramp, from 58.9% f o r  t h e  T T I  s i g n  t o  17.5% 
f o r  t h e  UM s i g n .  P r e v a i l i n g  d a i l y  ramp volumes when t h e  T T I  
e v a l u a t i o n  was made i n  May 1969 were 1483 v e h i c l e s  per  day. 
This  decreased 34% t o  an average of 984 v e h i c l e s  pe r  day 
when t h e  UM s i g n  was eva lua ted  i n  J u l y ,  a s  compared t o  an 
average dec rease  of  1 0 %  f o r  a l l  t h e  en t rance  ramps i n  t h e  
c o r r i d o r  dur ing  t h i s  per iod  a t t r i b u t a b l e  t o  summer t r a v e l  
demand p a t t e r n  changes. 
Other than  t h e  i n s t a l l a t i o n  of a  d i f f e r e n t  informat ion  
s i g n  which i n  i t s e l f  would ha rd ly  be expected t o  s o  d i s -  
courage ramp use ,  t h e  only  o t h e r  s u r v e i l l a n c e  c o n t r o l  changes 
a t  Seward were modi f i ca t ions  i n  t h e  meter ing  hardware which 
reduced t h e  v i o l a t i o n  r a t e  from over  4 0 %  t o  about  10% ( 1 4 ) .  
This  ramp meter ing  change would make Seward l e s s  a t t r a c t i v e  
t o  ramp u s e r s  seeking t o  avoid ramp delay  and thus  could 
p a r t i a l l y  account  f o r  t h e  dec rease  i n  demand. 
The UM s i g n  a t  Seward Avenue was found capable  o f  
reducing ramp demand by 43%, which i s  s t a t i s t i c a l l y  s i g n i -  
f i c a n t l y  g r e a t e r  than  t h e  d i v e r s i o n  a t t r i b u t a b l e  t o  t h e  T T I  
s i g n s  a t  West Grand Boulevard and Seward Avenue. Th i s  l e v e l  
i s  s u f f i c i e n t  t o  be  p r o d u c t i v e  i n  r e d i s t r i b u t i n g  ramp demand. 
For example, assuming demand a t  West Grand Boulevard t o  
approximate t h e  maximum mete r ing  r a t e  o f  25 v e h i c l e s  p e r  
minute as was f r e q u e n t l y  observed d u r i n g  t h e  peak hours ,  t h i s  
magnitude o f  d i v e r s i o n  could  r e s u l t  i n  about  e i g h t  v e h ~ i c l e s  
p e r  minute be ing s e n t  a long t h e  a l t e r n a t e  r o u t e  system 
p a s t  t h e  Seward ramp and beyond. Coupled w i t h  t h e  d i v e r s i o n  
a t  Seward, t h e s e  v e h i c l e s  a r e  capab le  o f  g r e a t l y  a l t e r i n g  
t h e  s h o r t  run  demand p a t t e r n s  on t h e  Freeway a s  w e l l  as a t  
t h e  downstream ramps. A p o s s i b l e  consequence n o t  t aken  i n t o  
account  i n  t h e  development o f  t h e  a l t e r n a t e  r o u t e  network 
was t h e  d i v e r s i o n  of such queues of v e h i c l e s  t o  a  supposedly 
unco~iges ted  downstream ramp. Upon a r r i v a l  a t  t h a t  ramp, 
t h e s e  v e h i c l e s  may c r e a t e  conges t ion  caus ing  t h e  d r i v e r s  
f r u s t r a t i o n  i n  t h e i r  e x p e c t a t i o n  of prompt e n t r y  t o  t h e  
Freeway. This  p o t e n t i a l  d e f e c t  i n  t h e  a l t e r n a t e  r o u t e ,  t h e  
g e n e r a t i o n  of  u n s t a b l e  o s c i l l a t i o n s  i n  an o t h e r w i s e  s t a b l e  
demand d i s t r i b u t i o n ,  i s  f u r t h e r  d i s c u s s e d  i n  Chapter Three. 
Some v e h i c l e s  w i l l  n o t  p a s s  an in fo rmat ion  s i g n  o n  
t h e i r  way t o  an  e n t r a n c e  ramp. I n  f a c t ,  a s  i n d i c a t e d  
p r e v i o u s l y ,  on ly  a  smal l  p r o p o r t i o n  of t h e  ramp u s e r s  a t  
t h e  f i v e  in fo rmat ion  s i g n s  l o c a t e d  some d i s t a n c e  from t h e  
Freeway have occas ion  t o  pass  t h e  s i g n s .  License  p l a t e s  of  
v e h i c l e s  p a s s i n g  t h e  s i g n s  were matched w i t h  t h o s e  o f  
e n t r a n c e  ramp v e h i c l e s  t o  y i e l d  t h e  d i v e r s i o n  f i g u r e s  g iven  
i n  Table  1 4  f o r  t h e  remote s i g n s  a s s o c i a t e d  w i t h  t h e  Chicago 
Boulevard,  Webb Avenue, Davison Expressway, Linwood Avenue 
and L i v e r n o i s  Avenue e n t r a n c e  ramps. 
For eve ry  i n f o r m a t i o n  s i g n ,  i n c l u d i n g  t h e  T T I  Chicago 
and Webb s i g n s ,  t h e r e  was a  s t a t i s t i c a l l y  s i g n i f i c a n t  (.01 
l e v e l )  l e v e l  of d i v e r s i o n  a t t r i b u t a b l e  t o  t h e  s i g n  s t a t e  
based  on t h e  number o f  v e h i c l e s  p a s s i n g  and e n t e r i n g  t h e  
ramp and t h o s e  e n t e r i n g  t h e  ramp w i t h o u t  p a s s i n g  t h e  s i g n .  
I n  eve ry  c a s e ,  t h e  number e n t e r i n g  on g reen  exceeds  t h e  
number e n t e r i n g  on r e d  by a f a c t o r  of  two o r  more. The imp l i ed  
l e v e l  of  d i v e r s i o n  i s  g r e a t e r  t h a n  a t  West Grand Boulevard 
and Seward. I t  appea r s  t h a t  d r i v e r s  a r e  more w i l l i n g  t o  
f o l l o w  t h e  recommendation o f  t h e  s i g n s  when t h e  ramp i s  n o t  
i n  s i g h t .  A t  West Grand Boulevard and Seward t h e  s i g n s  
merely i n d i c a t e  what t h e  d r i v e r  can  s e e  f o r  h imse l f  and t h u s  
a r e  mere ly  a n o t h e r  f a c t o r  i n  h i s  decis ion-making.  
With r e g a r d  t o  t h e  Webb s i g n ,  t h e r e  was a  s i g n i f i c a n t  
i n c r e a s e  i n  t h e  p r o p o r t i o n  e n t e r i n g  t h e  V7ebb ramp when it 
was shown i n  g r e e n .  130th t h i s  s i g n  and t h e  L i v e r n o i s  s i g n  
seldom d i s p l a y e d  r e d  d u r i n g  t h e  s t u d y ,  r e s u l t i n g  i n  an  
i n a d e q u a t e  sample o f  d r i v e r  r e s p o n s e  t o  t h e  r e d  i n d i c a t i o n .  
I t  was n o t  cons ide red  d e s i r a b l e ,  however, t o  a r b i t r a r i l y  
d i s p l a y  a  r e d  i n d i c a t i o n  and p o s s i b l y  undermine m o t o r i s t  
con f idence  i n  t h e  r e l i a b i l i t y  o f  t h e  s i g n s .  
TABLE 14 
DRIVER RESPONSE TO NON-FRONTAGE 































There a r e  c o n s i d e r a b l e  d i f f e r e n c e s  i n  t h e  p r o p o r t i o n s  
e n t e r i n g  t h e  Freeway f o r  t h e  TTI  s i g n s  and t h e  UM s i g n s .  
For  b o t h  Seward s i g n s  it h a s  a l r e a d y  been shown t h a t  t h e  
p e r c e n t a g e  e n t e r i n g  on g r e e n  was reduced  from 62% t o  25% 
(Tab le  1 3 ) .  A t  Chicago and Webb t h e  p e r c e n t a g e  p a s s i n g  on 
g reen  and e n t e r i n g  i n c r e a s e d  from t h r e e  p e r c e n t  t o  27% and 
from 0 . 2 %  t o  7 . 5 % ,  r e s p e c t i v e l y .  I n  numbers of v e h i c l e s  
t h e s e  i n c r e a s e s  were s u b s t a n t i a l .  
I n  o r d e r  t o  d e t e r m i n e  t h e  s o u r c e  o f  t h i s  i n c r e a s e d  
demand t h e  p r e v a i l i n g  ramp volumes d u r i n g  t h e  e v a l u a t i o n s  
o f  t h e  UM s i g n s  were compared w i t h  t h e  volumes d u r i n g  t h e  
s t u d i e s  of  t h e  T T I  s i g n s ,  t h e  l a t t e r  volumes a d j u s t e d  t o  
compensate f o r  demand changes by making e q u a l  t h e  ramp volume 
t o t a l s  f o r  a l l  e i g h t  e n t r a n c e  ramps a long  t h e  a l t e r n a t e  r o u t e .  
Table  1 5  g i v e s  t h e  ramp volumes f o r  t h e  f i r s t  f o u r  ramps. 
TABLE 1 5  
AVEFAGE PEAK PERIOD RLYP VOLUMES 
I 
ENTRANCE RAMP i _ _ _ _ _  _ _- -._ 
/ West Grand 
1 Boulevard 
1 
/ Seward Avenue 1 1351 1 9 8 4  i - 367 
I I ! I 
1046 1 Chicago ~oulevard";"64 1 1 i_ 76 I i / Webb Avenue 7 5 2  8 2 1  L- .-- 6 9  
These f i g u r e s  confirm t h e  inc reased  demand a t  Chicago 
and Webb found v i a  t h e  l i c e n s e  p l a t e  s t u d i e s  of Table 1 4 .  
The demand dec reases  a t  West Grand Boulevard and Seward 
sugges t  t h a t  t h e  inc reased  demand downstream is  l a r g e l y  t h e  
r e s u l t  of d i v e r t e d  v e h i c l e s  along t h e  a l t e r n a t e  rou te .  This  
seems a  more l i k e l y  exp lana t ion  than  concluding t h a t  t h e  
Chicago and Webb U11 s i g n s  a t t r a c t e d  more a l t e r n a t e  r o u t e  
u s e r s  than  t h e  TTI  s i g n s  had, al though i t  i s  t r u e  t h a t  t h e  
new Webb s i g n  was c:ansiderably l a r g e r  than  t h e  T T I  Webb s i g n  
which, being t h e  l a s t  of t h e  sequence, d i sp layed  only two 
ramps r a t h e r  than  t h e  t h r e e  on t h e  UM s i g n  ( P l a t e  1). 
I t  cannot  be concluded t h a t  t h e  r e l a t i v e  changes i n  
ramp volume were genera ted  simply by t h e  i n s t a l l a t i o n  of 
d i f f e r e n t  informat ion  s i g n s .  The T T I  s t u d i e s  were c a r r i e d  
o u t  i n  May and t h e  UM s i g n  s t u d i e s  i n  J u l y  and August, The 
t r a f f i c  p a t t e r n s  f o r  t h e  two s t u d i e s  were most l i k e l y  
d i f f e r e n t  due t o  seasona l  v a r i a t i o n s .  I t  i s  e v i d e n t  t h a t  
many f a c t o r s  can c o n t r i b u t e  t o  t r a f f i c  p a t t e r n s  i n  t h e  
c o r r i d o r ,  and an a t t empt  i s  made i n  t h e  fo l lowing s e c t i o n  
t o  comprehensively review t h e  long-term e f f e c t s  of t h e  
v a r i o u s  s u r v e i l l a n c e  a c t i v i t i e s  i n  1967, 1968 and 1969. 
The q u e s t i o n n a i r e  was a l s o  used t o  determine d r i v e r  
response  t o  s i g n  messages. Q u e s t i o n n a i r e  respondents  were 
asked i f  they used t h e  ramp cond i t ion  informat ion  s i g n s  t o  
h e l p  them dec ide  where t o  e n t e r  t h e  Freeway. The p ropor t ions  
by ramp v a r i e d  from 2 5 . 3 %  t o  64.2% wi th  an o v e r a l l  4 1 %  of 
t h e  respondents  r e p o r t i n g  t h a t  they use  t h e  s i g n s  a s  i n d i -  
ca ted  i n  Table 16. The p ropor t ions  by ramp of those  who 
have seen and claimed t o  use  t h e  s i g n s  i s  a l s o  given i n  
Table 1 4 ,  and it i s  seen t h a t  i n  every c a s e  t h e  l a t t e r  
percentages  exceed those  f o r  a l l  ramp u s e r s .  Those m o t o r i s t s  
who have n o t  seen  t h e  s i g n s  b e f o r e  would n o t  be expected t o  
use  t h e  s i g n s .  
The informat ion  s i g n s  a r e  used l e a s t  by West Grand 
Boulevard and Davison Expressway t r a f f i c .  These two ramps 
a r e  d i s t i n g u i s h e d  from t h e  r e s t  of  t h e  ramps by al lowing 
more than one v e h i c l e  a t  a  t i m e  t o  be metered through i n  
o r d e r  t o  handle t h e  g r e a t e r  ramp demand ( 1 4 ) .  Dr ivers  
a n t i c i p a t i n g  smal le r  ramp delay  through exper ience  would be 
l e s s  i n c l i n e d  t o  use  t h e  informat ion  s i g n s .  The g r e a t e r  
p ropor t ions  a t  Chicago Boulevard and Webb Avenue may r e f l e c t  
t h e  d i v e r s i o n  from upstream ramps. 
The r e l a t i o n s h i p  between s i g n  usage and r e g u l a r i t y  of 
ramp use was i n v e s t i g a t e d  and t h e  r e s u l t s  a r e  shown i n  
Table 17. I t  was found t h a t  s i g n i f i c a n t l y  fewer f r e q u e n t  
ramp u s e r s  use  t h e  s i g n s  than  i n f r e q u e n t  u s e r s .  This  would 
seem t o  be an adverse  r e a c t i o n  t o  t h e  a l t e r n a t e  r o u t e  and 
informat ion  system by t h e s e  d r i v e r s .  Frequent  ramp u s e r s  
TABLE 1 6  
DRIVER USAGE OF RAMP CONDITION 
INFORMATION S I G N S  
I 
ENTRANCE 
B o u l e v a r d  
Seward Avenue 
Webb Avenue 
D a v i s o n  
Expressway 
L i n w o o d  
Avenue 
Livernois 
A v e n u e  
Wyoming R o a d  
" 
TABLE 17 
RELATIONSHIP BETWEEN SIGN USE 
AND FREQUENCY OF RAMP USE 
FSEQUENCY I 
' OF USE YES I 
i---- - t + I 
r Never - 




1 Once or t t 1 
I Twice a 193 17.5 1 3 6 8  I 52% 
I I ; Week 
t I I 
I I I 




' Daily 1 1007 / 1598 37 % I I I I 
I 
+ - - - l - - - -  
---**+ ', ,, - - .  -. -----....-- ..-"--I-"" .* - - 
I 7 -7.------------" 
i 989 1 1422 2411 1 Overall I 41% 
I i I I 
would be expected t o  be t h e  most f a m i l i a r  w i t h  t h e  Lod.ge 
Corr idor .  I t  would appear  t h a t  they would be t h e  d r i v e r s  
most i n c l i n e d  t o  use  t h e  s i g n s  s i n c e  t h e i r  t ime and con- 
venience savings  over  many days would be g r e a t e r  than  those  
f o r  i n f r e q u e n t  freeway u s e r s .  I t  appears  t h a t  some f r e q u e n t  
ramp u s e r s  have experimented wi th  t h e  a l t e r n a t e  r o u t e  and 
found no advantage i n  fo l lowing t h e  s i g n s ,  poss ib ly  because 
of de lay  along t h e  a l t e r n a t e  r o u t e ,  f a i l u r e  t o  f i n d  an 
uncongested en t rance  ramp a s  promised by t h e  s i g n s ,  o r  
o t h e r  reasons .  
The l e s s  f r e q u e n t  u s e r  i s  l e s s  l i k e l y  t o  have been 
f r u s t r a t e d  by t h e  system and more i n c l i n e d  t o  c0nside.r t h e  
svstem t h e o r e t i c a l l y  u s e f u l .  S ince  4 6 %  of those  who seldomly 
t r a v e l  t h e  Freeway c la im t o  u s e  t h e  s i g n s ,  i t  i s  suspected  
t h a t  t h i s  inc ludes  d r i v e r s  who th ink  they would use them i f  
t h e  occas ion  ever  a r o s e  b u t  who i n  f a c t  might f i n d  an a l t e r -  
n a t e  r o u t e  unappeal ing i f  they were f a m i l i a r  wi th  t h e  
c o r r i d o r .  
Dr iver  w i l l i n g n e s s  t o  fo l low t h e  a l t e r n a t e  r o u t e  was 
t e s t e d  by asking t h e i r  response  t o  s i g n s  wi th  an a l l - r e d  
d i s p l a y  (Ques t ion  9 on t h e  q u e s t i o n n a i r e ) .  The r e s u l t s  f o r  
those  d r i v e r s  who understood t h e  s i g n s  a r e  p resen ted  i n  
Table 18. The " c o r r e c t "  response  of con t inu ing  a long t h e  
a l t e r n a t e  r o u t e  was g iven by 4 4 %  of t h e  respondents ,  a  
TABLE 1 8  
RESPONDENTS ENTERING AT EACH ON-RAMP AND 
T H E I R  AT.TITUDE TOWARD AN ALL RED DISPLAY* 
*An a l l  r e d  d i s p l a y  i n d i c a t e s  t h a t  a l l  ramps shown on t h e  s i g n  a r e  
conges ted .  Only t h o s e  responden ts  who c o r r e c t l y  answered Q u e s t i o n  
7  and Q u e s t i o n  8  which t e s t e d  comprehension o f  t h e  s i g n s  were 
used i n  t h i s  a n a l y s i s .  
Guess L e a s t  
Congested 
Ramp 
Cont inue on 
T r a i l  of 





** 1. West Grand Boulevard 
2. Seward Avenue 
3. Chicago Boulevard 
4. Webb Avenue 
5. Davison Expressway 
6 .  Linwood Avenue 
7. L i v e r n o i s  Avenue 
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f i g u r e  t h a t  suppor t s  t h e  p ropor t ion  who c la im t o  use  t h e  
s i g n s .  The response v a r i e s  by en t rance  ramp from 33.0% 
of those  e n t e r i n g  a t  Seward t o  54.8% of t h e  d r i v e r s  us ing  
t h e  Wyoming Road ramp. The r e s u l t  a t  Wyoming Road is  
i n t r i g u i n g  s i n c e  t h e s e  ramp u s e r s  a r e  confronted wi th  a 
s i g n  which d i s p l a y s  only  t h e  a d j a c e n t  ramp and very  i n f r e q u e n t l y  
i n  r e d .  This  may i n d i c a t e  t h e  response of d i v e r t e d  m o t o r i s t s  
a t  Wyoming who fol lowed t h e  a l t e r n a t e  r o u t e  t o  t h a t  ramp. 
O v e r a l l ,  22.8% of t h e  respondents  would e i t h e r  e n t e r  
a t  t h e  f i r s t  ramp o r  guess t h e  l e a s t  congested one and, e n t e r  
t h e r e .  A t  West Grand Boulevard and Seward Avenue t h e  pro- 
p o r t i o n s  choosing t o  e n t e r  a t  t h e  f i r s t  ramp, 31.2% and 
24.9%, r e s p e c t i v e l y ,  a r e  cons iderably  g r e a t e r  than  a t  t h e  
o t h e r  ramps. S ince  t h e  s i g n s  a r e  a d j a c e n t  t o  t h e  ramps, t h i s  
r e s u l t  i s  t o  be expected a s  t h e s e  d r i v e r s  a r e  a b l e  t o  judge 
ramp conges t ion  f o r  themselves and determine i f  they can 
save  time by t ak ing  t h e  a l t e r n a t e  r o u t e .  The same s i t u a t i o n  
e x i s t s  a t  Wyoming Iroad, and d e s p i t e  t h e r e  be ing no metering 
only  a  few u s e r s  say  they would e n t e r  when r e d  was d i sp layed .  
Q u i t e  c o n s i s t e n t  r e s u l t s  by en t rance  ramp were olbtained 
f o r  respondents  d e c l a r i n g  t h a t  they would no t  e n t e r  t:he 
Freeway a t  a l l  when confronted  by an a l l - r e d  d i s p l a y .  Over- 
a l l ,  27.4% of t h e  respondents ,  t h e  second most f r e q u e n t  
response  t o  an a l l , - r e d  d i s p l a y ,  s a i d  they would abandon t h e  
Freeway. These respondents  would inc lude  d r i v e r s  wi th  
r e l a t i v e l y  s h o r t  t r i p s  on t h e  Freeway where ramp conges t ion  
negates  t h e  p o t e n t i a l  t ime saving.  Some d r i v e r s  may 
i n t e r p r e t  t h e  d i s p l a y  t o  r e f l e c t  congested freeway cond i t ions  
( i n  most cases  c o r r e c t l y ) ,  thus  suppor t ing  t h e  con ten t ion  
t h a t  d r i v e r s  d e s i r e  and w i l l  respond t o  informat ion  on 
freeway flow cond i t ions  , 
T o  f u r t h e r  exp lo re  d r i v e r  response  t o  a  s i g n  d i s p l a y ,  
t r a f f i c  r o u t i n g  p a t t e r n s  a s  r e l a t e d  t o  t h e  v a r i e t y  of  s i g n  
s t a t e s  were s t u d i e d  a t  each e n t r a n c e  ramp. Unfor tunate ly ,  
a t  a l l  t h e  ramps except  West Grand Boulevard and Seward Avenue 
t h e r e  was i n s u f f i c i e n t  d a t a  f o r  all. b u t  a  few of t h e  s i g n  
s t a t e s .  This was a  consequence of t h e  d e c i s i o n  no t  t o  
a r b i t r a r i l y  vary t h e  s t a t e s  i n  o r d e r  t o  i n c r e a s e  t h e  sample 
s i  ze b u t  a l s o  reduce t h e i r  long- term c r e d i b i l i t y  t o  d r i v e r s .  
There a r e  e i g h t  p o s s i b l e  s i g n  s t a t e s  f o r  both t h e  West 
Grand Boulevard and Seward Avenue en t rance  ramps. The 
volumes e n t e r i n g  t h e  ramps a s  a percentage  of t h e  t o t a l  
number pass ing  t h e  s i g n s  i s  p resen ted  i n  Table 1 9 .  While 
t h e r e  a r e  i n c o n s i s t e n c i e s ,  it appears  t h a t  m o t o r i s t s  a r e  more 
r e l u c t a n t  t o  e n t e r  when any ramp, n o t  n e c e s s a r i l y  t h e  ad ja -  
c e n t  ramp, i s  red .  The p ropor t ion  e n t e r i n g  a l s o  tends  t o  
dec rease  a s  t h e  number of  r e d  ramps pe r  s i g n  s t a t e  i n c r e a s e s .  
TABLE 1 9  
ENTERING VOLUME AT WEST GRAND BOULEVARD 
AND SEWARD BY S I G N  STATE 
"THIS RAMP" GREEN 1 
r -~&;t  Grand Boulevard Seward Avenue I 






* Sign State refers t o  the color f o r  each of t he  three ramps 
displayed on the sign, either: green ( G )  o r  red ( R ) ,  i.n 
order; West Grand Boulevard, Seward Avenue, and Chicago 
Roulcvard. 
These r e s u l t s  do not e x p l a i n  the behavior  a t  West Grand 
Boulevard, b u t  they  confirm t h e  d r i v e r  a t t i t u d e  of avoiding 
t h e  Freeway when confronted  by a red d i s p l a y ,  
ALTERNATE ROUTE AND RAMP USAGE PATTERNS AND 
ORIGIN-DESTINATION CHARACTERISTICS 
A s  i n d i c a t e d  i.n F igure  1, t h e  Lodge Freeway fo l lows  
an  a l ignment  t h a t  does n o t  p a r a l l e l  any s i n g l e  major 
a r t e r i a l .  The n e t  r e s u l t  of t h i s  i s  t h a t  t h e  Freeway pre-  
s e n t s  a  h i g h l y  a t t r a c t i v e  means f o r  t r a v e l  between t h e  
major c e n t e r  c i t y  t r a f f i c  g e n e r a t o r s  ( i n c l u d i n g  t h e  C e n t r a l  
Business  D i s t r i c t ,  Wayne S t a t e  U n i v e r s i t y  and t h e  New Center  
a r e a )  and nor thwestern  D e t r o i t  and Oakland County. Suburban 
growth i n  populous Oakland County can i n  p a r t  be  a t t r i b u t e d  
t o  t h e  e x i s t e n c e  of  t h e  Lodge Freeway, s o  it i s  a n t i c i p a t e d  
t h a t  such long d i s t a n c e  t r a v e l  p a t t e r n s  were w e l l  e s t a b l i s h e d  
by t h e  t ime of  t h i s  s tudy .  This  demand t h e o r e t i c a l l y  con- 
s t i t u t e s  much of  t h e  p o p u l a t i o n  of  v e h i c l e s  d i v e r t a b l ~ e  t o  
t h e  a l t e r n a t e  r o u t e .  
Trave l  p a t t e r n s  were s t u d i e d  by means of  t h e  o r i g i n -  
d e s t i n a t i o n  d a t a  compiled from t h e  1969 q u e s t i o n n a i r e .  A t  
t h e  time o f  t h e  s t u d y ,  J u l y ,  t h e  UM ramp in fo rmat ion  s i g n s  
had been i n  o p e r a t i o n  f o r  one month. Preceding t h e  i n s t a l l a -  
t i o n  of  t h e  UM s i g n s ,  t h e  f o u r  ramp in fo rmat ion  s i g n s  
i n s t a l l e d  by T T I  a long  t h e  a l t e r n a t e  r o u t e  between West Grand 
Boulevard and Davison had been o p e r a t i n g  s i n c e  September 1968. 
Thus, t h e  a l t e r n a t e  r o u t e  a s  f a r  a s  t h e  Davison Expressway 
had been i n  e x i s t e n c e  f o r  more than  t e n  months p r i o r  t o  
t h e  q u e s t i o n n a i r e  d i s t r i b u t i o n .  A s  some m o t o r i s t s  d i d  d i v e r t  
from t h e  Freeway t o  s u r f a c e  s t r e e t s  even p r i o r  t o  t h e  advent  
of freeway s u r v e i l l a n c e  i n  1965, t h e  T T I  s i g n s  se rved  t o  
r e i n f o r c e  t h e  p r e v i o u s l y  e x i s t i n g  d i v e r s i o n  p a t t e r n s  ( 4 5 ) .  
Along t h e  a l t e r n a t e  r o u t e  n o r t h  of Davison a  r e l a t i v e l y  smal l  
p ropor t ion  of  ramp u s e r s  were found t o  a c t u a l l y  pass  t h e  
s i g n s ,  and s i n c e  t h e  s i g n s  had been i n  p l a c e  a  month, it i s  
d o u b t f u l  t h a t  o r i g i n - d e s t i n a t i o n  p a t t e r n s  had been s i g n i -  
f i c a n t l y  a f f e c t e d  by t h e  s i g n s .  Furthermore, it i s  imposs ib le  
t o  s e p a r a t e  t h e  e f f e c t s  of  ramp meter ing  i n  t h e  c o r r i d o r  
from t h e  in fo rmat ion  s i g n s  a s  t h e  p rev ious  0-D s t u d y  by T T I  
p reda ted  ramp meter ing .  Comparison of  t h e  two s t u d i e s  would 
be expected t o  demonstrate  a  tendency f o r  fewer s h o r t  t r i p s  
on t h e  Freeway, b u t  any tendency f o r  t h e  s i g n s  t o  encourage 
more of  t h e s e  t r i p s  by showing an  uncongested ramp t o  t h e  
Freeway f a r t h e r  upstream would be  obscured.  Hence, con- 
c l u s i o n s  from t h e  1969 o r i g i n - d e s t i n a t i o n  d a t a ,  coupled 
wi th  comparisons of  p rev ious  d a t a  s e t s  from 1965 and 1967, 
apply t o  t h e  combination of  ramp meter ing  c o n t r o l  and t h e  
ramp in fo rmat ion  s i g n s .  
The number of r e sponses  f o r  each o f  t h e  45 zones of  
o r i g i n  (F igure  5)  by e n t r a n c e  ramp i s  g iven i n  Tahle 20. The 
TABLE 20 
NUMBER OF RElSPONSES FOR EACH O R I G I N  ZONE 
BY ENTRANCE RAMP 
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t h r e e  l e a d i n g  t r a f f i c  g e n e r a t i o n  zones encompass t h e  major 
t r a f f i c  g e n e r a t o r s  i n  t h e  c o r r i d o r .  The New Center  a r e a ,  
Zone 22, accounted f o r  26% of  t h e  t r a f f i c  o r i g i n s  and was 
t h e  l a r g e s t  g e n e r a t o r  of  t r a f f i c  us ing  t h e  West Grand 
Boulevard, Seward Avenue, Chicago Boulevard and Webb Avenue 
e n t r a n c e  ramps. Wayne S t a t e  U n i v e r s i t y ,  i n  Zone 2 1 ,  i s  
l o c a t e d  sou th  of  t h e  Edsel  Ford Freeway (F igure  l ) ,  b u t  West 
Crand Boulevard i s  t h e  most convenient  downstream ramp f o r  
t h e  Univers i ty .  Zone 21 was t h e  second l a r g e s t  t r a f f i c  
g e n e r a t o r  wi th  n ine  p e r c e n t  o f  t h e  t r a f f i c  o r i g i n s ,  and 
because of  reduced summer enrol lment  t h i s  i s  undoubtedly l e s s  
than  t h e  demand p r e v a i l i n g  t h e  remainder of t h e  yea r .  A t  
t h e  time t h e  1 9 6 9  q u e s t i o n n a i r e  was d i s t r i b u t e d  Wayne S t a t e  
en ro l lmen t  was 16,972, some 50% less than  t h e  f a l l  and w i n t e r  
term enro l lmen ts .  1 
I n  t h e  Lodge Cor r idor  sou th  of t h e  Davison Expressway a  
group of  cont iguous  zones, 2 1 ,  2 2 ,  25 and 26, can  be i d e n t i -  
f i e d  which c o n s t i t u t e  t h e  primary a r e a  of g e n e r a t i o n  f o r  
t h e  f o u r  e n t r a n c e  ramps i n  t h i s  p a r t  of  t h e  c o r r i d o r .  This  
' ~ n r o l l m e n t  f i g u r e s  ob ta ined  from R e g i s t r a r t  s Off i c e ,  
Wayne S t a t e  Univers i ty .  
a r e a  i s  shaded i n  F igure  1 0 ,  and i n c l u d e s  t h e  New Center  
a r e a ,  Wayne S t a t e  U n i v e r s i t y  and i n s t i t u t i o n s  a long E a s t  
and West Grand ~ou1.evard  i n c l u d i n g  Henry Ford Hospitall. 
Table 2 1  p r e s e n t s  t h e  p r o p o r t i o n  of  e n t r a n c e  ramp t r a f f i c  
wi th  o r i g i n s  i n  t h i s  a r e a .  
TABLE 2 1  
PROPORTION OF RAMP TRAFFIC 
FROM ZONES 2 1 ,  2 2 ,  25 AND 26 
I I PERCENT OF ORIGINS I PERCENT OF I I ENTRANCE RAMP U S I N G  RAMP --- ----- - 1 RAMP TRAFFIA -- - 
West Grand Boulvarci i 56% 89% 
/ Chicago Boulevard 11% 




These f o u r  zones c o n t r i b u t e d  n e a r l y  4 4 %  of  t h e  c o r r i d o r  
demand. This  i s  exempl i f i ed  by t h e  f a c t  t h a t  t h e  demand 
from t h e  a r e a  covered by t h e s e  zones was s i z e a b l e  enough 
t h a t  e i g h t  p e r c e n t  of t h e  d r i v e r s  c o n s t i t u t e d  48% of t h e  
Webb e n t r a n c e  ramp t r a f f i c .  
4 8 %  _] 
- 
A t  t h e  Seward, Chicago and Webb e n t r a n c e  ramps t h e  
o r i g i n  zone a d j a c e n t  t o  each ramp genera ted  t h e  second 
l a r g e s t  amount of ramp t r a f f i c  a f t e r  Zone 22  (New C e n t e r ) .  
-- T r a f f i c  Genera t ion  Area f o r  t h e  Entrance  
Ramps South of Davison 
-- T r a f f i c  Genera t ion  Area f o r  Davison Entrance  
Ramp 
-- T r a f f i c  Genera t ion  Area f o r  L ive rno i s  I 
Entrance  Ramp 
FIGURE 10 
MAJOR TRAFFIC? GENERATION AREAS FOR 
I N D I V I D U A L  ENTRANCE RAMPS 
A t  Chicago (Zone 219) and Webb (Zone 3 3 )  t h e  p r o p o r t i o n  of  
ramp u s e r s ,  when combining t h e s e  a d j a c e n t  zones i n t o  t h e  
l a r g e r  group of zones, was over  70% i n  both  cases .  Thus, 
it is  seen  t h a t  f o r  t h e s e  f o u r  e n t r a n c e  ramps t h e  g r e a t  
m a j o r i t y  of ramp u s e r s  came from zones w i t h i n  t h e  Lodge 
Cor r idor  and no more t h a n  two m i l e s  from t h e  Freeway. The 
a l t e r n a t e  r o u t e ,  i f  a s a t i s f a c t o r y  l e v e l  of s e r v i c e  r e l a t i v e  
t o  t h e  Freeway can be provided,  should prove a t t r a c t i v e  t o  
t h e s e  ramp u s e r s .  
Divers ion  t o  the  Webb e n t r a n c e  ramp i s  well e s t a b l i s h e d ,  
however, on ly  s i x  p e r c e n t  of t h e  o r i g i n s  from Zones 2 1 ,  22, 
25 and 26 e n t e r e d  a t  Davison o r  beyond, w i t h  most e n t e r i n g  
a t  Davison, Only a handful  o f  t h e s e  d r i v e r s  went p a s t  
Davison. By 5:00 p.m., and f r e q u e n t l y  by 4:00 p.m., t h e  
f o u r  ramps upstream of  Davison were congested and a l l - r e d  
d i s p l a y s  were g e n e r a l l y  shown u n t i l  a f t e r  6:00 p.m. Thus 
t h e  s i g n s  would have d i r e c t e d  m o t o r i s t s  a t  l e a s t  t o  Davison 
and most probably beyond Davison. 
A t  t h e  Davis011 Expressway e n t r a n c e  ramp and t h e  ramps 
f a r t h e r  downstream t h e  o r i g i n  p a t t e r n  was somewhat d i f f e r e n t .  
The s i n g l e  most impor tan t  zone of o r i g i n  f o r  Davison was 
Zone 36, which i n c i u d e s  t h e  Chrys le r  Corpora t ion  i n d u s t r i a l  
complex. Zone 36 genera ted  9 . 4 %  o f  t h e  c o r r i d o r  ramp demand. 
O f  t h e s e  d r i v e r s ,  9 5 %  e n t e r e d  a t  Davison. The o t h e r  impor tant  
zones of  o r i g i n  f o r  t h e  Davison e n t r a n c e  ramp a r e  more 
s c a t t e r e d  than  f o r  t h e  preceding ramps, b u t  a l l  a r e  charac-  
t e r i z e d  a s  i n d u s t r i a l  zones,  Eighty-two p e r c e n t  of  t h e  
Davison ramp t r a f f i c  came from t h e  shaded zones i n  F igure  
1 0 .  These d r i v e r s  were making d i s t i n c t l y  longer  t r i p s  by 
s u r f a c e  s t r e e t s  and probably e n t e r e d  t h e  ramp from t h e  
Davison Expressway i t s e l f .  This  e x p l a i n s  t h e  s m a l l  7 . 6 %  
of  Davison ramp u s e r s  (Table  4 )  found t o  p a s s  t h e  ramp i n f o r -  
mation s i g n  p laced  on Hamilton Avenue. This  had been 
recognized by t h e  r e s e a r c h  s t a f f  and l a t e r  i n  1969 a n o t h e r  
in fo rmat ion  s i g n  d i s p l a y i n g  t h e  sugges ted  a l t e r n a t e  r o u t e  
was p laced  on t h e  Davison Expressway. This  s i g n  was e v a l u a t e d  
i n  a n o t h e r  p r o j e c t  r e p o r t  ( 5 4 ) .  
A t  t h e  Linwood e n t r a n c e  ramp t h e  p a t t e r n  of o r i g i n s  
was a l s o  more d i f f u s e ,  a l though  Zones 3 8 ,  4 1  and 4 3 ,  which 
a r e  i n  c l o s e  proximi ty  t o  t h e  ramp, accounted f o r  65% o f  
t h e  ramp t r a f f i c .  For ty-nine  p e r c e n t  o f  t h e  ramp demand 
o r i g i n a t e d  i n  t h e  zone (Zone 4 1 )  sur rounding t h e  ramp. These 
d r i v e r s  would a l s o  appear  t o  be  good c a n d i d a t e s  f o r  d i v e r s i o n  
a long t h e  a l t e r n a t e  r o u t e  because of a  r e l a t i v e l y  s h o r t  
i n i t i a l  s u r f a c e  s t reet  t r i p ,  b u t  a s  shown i n  Table 16 t h e  
49% s i g n  usage by t h o s e  seeing a s i g n  b e f o r e  (11% of  ramp 
u s e r s  p a s s  t h e  Linwood s i g n )  was c o n s i d e r a b l y  less t h a n  a t  a l l  
t h e  upstream ramps excep t  Davison ( 4 1 %  u s a g e ) .  
The o r i g i n  p a t t e r n s  a t  L ive rno i s  and Wyoming s t r o n g l y  
r e f l e c t  t r a f f i c  g e n e r a t i o n  a long t h e s e  north-south a r t e r i a l s .  
A t  L ive rno i s ,  only 12% of t h e  ramp demand o r i g i n a t e d  from 
Zone 40  which surrounds  t h e  ramp. A f u l l  80% of  t h e  demand 
was genera ted  a long t h e  L ive rno i s  Avenue Cor r idor  (sh~aded 
i n  F i g u r e  1 0 )  s t r e t c h i n g  over  s i x  mi les .  S ince  t h e  
L ive rno i s  ramp in fo rmat ion  s i g n  was l o c a t e d  a long Fenikell 
r a t h e r  than  L ive rno i s ,  it was seen by t h e  s m a l l e s t  p ropor t ion  
of  ramp u s e r s  (6.3% a s  g iven i n  Table 4 )  of any entra ,nce 
ramp. I n  o r d e r  t o  i n c o r p o r a t e  L ive rno i s  u s e r s  i n t o  t h e  
a l t e r n a t e  r o u t e  system a  s i g n  d i r e c t i n g  northbound L ive rno i s  
t r a f f i c  t o  Fenke l l  would be r e q u i r e d .  I t  i s ,  however, 
p o s s i b l e  t h a t  t h e s e  d r i v e r s  would be l e s s  i n c l i n e d  t o  d i v e r t  
a long t h e  a l t e r n a t e  r o u t e  because of t h e  d i s t a n c e  they had 
a l r e a d y  t r a v e l e d  on s u r f a c e  s t r e e t s .  
The Wyoming e n t r a n c e  ramp a l s o  s e r v e s  a  more d i f f u s e  
range of o r i g i n s  t h a t  i s  apparen t ly  o r i e n t e d  t o  t h e  Wyoming 
Road Corr idor .  Ninety-one p e r c e n t  o f  t h e  Wyoming ramp u s e r s  
o r i g i n a t e d  i n  Zones 1, 31 and 39,  Zone 1 encompasses v i r t u a l l y  
t h e  e n t i r e  D e t r o i t  a r e a  west of L ive rno i s  Avenue and inc ludes  
s e v e r a l  major i n d u s t r i a l  a r e a s .  I n  p a r t i c u l a r ,  a  l i k e l y  
g e n e r a t o r  of Wyoming t r a f f i c  i n  t h i s  zone i s  t h e  l a r g e  River 
Rouge p l a n t  complex of t h e  Ford Motor Company i n  t h e  sou the rn  
p a r t  of  Zone 1. As a t  West Grand Boulevard and Seward, a l l  
Wyoming ramp u s e r s  passed t h e  ramp informat ion  s ign .  Despi te  
t h e  e v i d e n t  g r e a t e r  i n i t i a l  s u r f a c e  s t r e e t  d i s t a n c e s  
t r a v e l e d  by ~ y o m i n g  ramp u s e r s  ( a  f a c t o r  which seems t o  
r educe  t h e  l i k e l i h o o d  of  s i g n  o b e d i e n c e ) ,  t h e  p r o p o r t i o n  
c la iming  t o  u s e  t h e  s i g n  was s i m i l a r  t o  t h a t  a t  t h e  West 
Grand Boulevard and Seward e n t r a n c e  ramps (Table 1 6 ) .  I t  
may be i n f e r r e d  then  t h a t  t h i s  i n i t i a l  d i s t a n c e  t r a v e l e d  i s  
n o t  a  f a c t o r  i n  s i g n  usage ,  however, it should  be r e c a l l e d  
t h a t  t h e  Wyoming s i g n  d i s p l a y s  c o n d i t i o n s  on ly  a t  t h a t  ramp 
and seldom i s  conges t ion  i n d i c a t e d  o r  a c t u a l l y  p r e s e n t .  
Therefore ,  obedience t o  t h e  s i g n  message r a r e l y  meant 
d i v e r s i o n  p a s t  t h e  Wyoming ramp. 
I n  ano the r  a t t e m p t  t o  de termine  d r i v e r  w i l l i n g n e s s  t o  
fo l low an a l t e r n a t e  s u r f a c e  s t r e e t  r o u t e ,  i n  f a c t  t h e i r  
t o l e r a n c e  of  s u r f a c e  s t r e e t  t r a v e l  i n  g e n e r a l  i n  g e t t i n g  t o  
t h e  Freeway, a "most convenient  ramp" f o r  each o r i g i n  zone 
was e s t a b l i s h e d .  The most convenient  ramp (MCR) was d e f i n e d  
a s  t h e  n e a r e s t  ramp downstream of  t h e  zone, d i s r e g a r d i n g  such 
l o c a l  d e t a i l s  a s  t r a f f i c  from park ing  l o t s  e n t e r i n g  one- 
way s t r e e t s  going t h e  wrong way o r  t h e  s t r e e t  network being 
s o  developed t h a t  a  longer  s u r f a c e  s t r e e t  journey i s  a c t u a l l y  
more convenient  u n l e s s  t h e  d r i v e r  back t racks .  The number 
of  d r i v e r s  e n t e r i n g  and n o t  e n t e r i n g  t h e  MCR f o r  each zone 
of o r i g i n  i s  g iven  i n  Table 2 2 .  
TABLE 22 
NUMBER OF RESPONDENTS USING THE MOST CONVENIENT 
RAMP (MCR) TO THEIR ZONE OF ORIGIN 
(SOURCE: ENTRY RAMP, Q. 1) 
pic3 not  answer 4 
I TOTAL 10 4 4 6 72 2419 I 
* See Figure 10 f o r  map showing zones of o r ig in  
9 7  
No MCR i s  g iven  f o r  Zones 1 through 21 which a r e  
l o c a t e d  upstream of  West Grand Boulevard and t h u s  o u t s i d e  
o f  t h e  c o r r i d o r  a r e a .  The p r o p o r t i o n  of a l l  t r i p s  o r i g i n a t i n g  
i n  t h e s e  zones was approximately 24%. For 1 4  zones (22, 
25, 26, 28, 29, 30, 3 3 ,  36, 37, 39, 40, 41, 42 and 4 4 )  t h e  
MCR was t h e  most f r e q u e n t l y  used ramp. For n i n e  zones (23, 
2 4 ,  27, 31, 32, 34, 35, 38 and 45) t h e  ramp used most o f t e n  
was l o c a t e d  downstream of  t h e  MCR. This  i s  t h e  expected  
p a t t e r n  if d r i v e r s  a r e  obeying t h e  ramp mete r ing  and u s i n g  
t h e  s i g n s .  Only f o r  Zone 43 was t h e  most f r e q u e n t l y  used 
ramp upstream o f  t h e  MCR. Th i s ,  however, was expected  a s  
t h e  upstream ramp was Davison which would be p r e f e r r e d  because  
of i t s  less s t r i n g e n t  me te r ing  s t r a t e g y .  
The most convenient  e x i t  ramp (MCR) was a l s o  d e f i n e d  a s  
t h e  n e a r e s t  ramp t o  t h e  t r i p  d e s t i n a t i o n  zone. The most 
f r e q u e n t l y  used ramp f o r  a t h i r d  of t h e  responden t s ,  however, 
was e i t h e r  upstream o r  downstream of t h e  MCR (Table  23) .  Some 
m o t o r i s t s  l e f t  e a r l i e r  o r  l a t e r  because of more a t t r a c t i v e  
s u r f a c e  r o u t e s  t o  t h e i r  d e s t i n a t i o n s .  
An a n a l y s i s  of  o r i g i n s  and d e s t i n a t i o n s ,  checking t h e  
f requency of  use  of  t h e  most convenient  ramp f o r  both  on-ramp 
and off-ramp, would show whether  o r  n o t  m o t o r i s t s  have gone 
o u t  of t h e i r  way t o  use  t h e  Freeway. A s  shown above, many 
m o t o r i s t s  have e n t e r e d  downstream from t h e i r  most convenient  
ramp. There i s  no evidence ,  however, t h a t  m o t o r i s t s  con- 
s i s t e n t l y  e x i t e d  downstream o r  upstream from t h e  most 
convenient  ramp (Table 2 3 ) .  I t  appears  t h a t  motorist!;  do 
n o t u s e  t h e  Freeway u n n e c e s s a r i l y .  I n  f a c t ,  many u s e r s  
reduce  t h e i r  freeway t r i p  l e n g t h  by e n t e r i n g  downstream from 
t h e i r  most convenient  ramp. 
The d e s t i n a t i o n s  by e x i t  ramp were widely s c a t t e r e d  a s  
expected  f o r  predominantly work-to-home t r i p s .  For ty-one  
p e r c e n t  r e p o r t e d  t h e i r  d e s t i n a t i o n  a s  Zone 50 (Oakland 
County) and t h e i r  e x i t  a t  a  ramp beyond E i g h t  Mile Road. 
A l l  o f  t h e s e  d r i v e r s  had long on-freeway t r i p s ,  a  minimum of  
t h r e e  miles, and a r e  l e s s  l i k e l y  t o  be d i v e r t e d  away from 
t h e  Freeway because of  ramp meter ing .  They should  be more 
amenable t o  d i v e r s i o n  a long t h e  a l t e r n a t e  r o u t e  should  they 
f i n d  it an e f f e c t i v e  means of  avoiding freeway and ramp 
conges t ion  on t h e  upstream p o r t i o n  of  t h e i r  f reeway t r i p .  
The t r i p  o r i g i n s  were l i n k e d  w i t h  t h e  d e s t i n a t i o n  zones. 
Because of t h e  l a r g e  number of zones many s m a l l  v a l u e s  were 
found i n  t h i s  t a b u l a t i o n .  However, a s  a  r e s u l t  o f  t h e  con- 
c e n t r a t i o n  of  t r i p  o r i g i n s  i n  t h e  N e w  Center  a r e a  d e f i n e d  
by Zones 2 1 ,  2 2 ,  2 5  and 26 it was p o s s i b l e  t o  f i n d  s i g n i -  
f i c a n t  numbers o f  t h e s e  d r i v e r s  w i t h  d e s t i n a t i o n s  i n  nor th-  
west D e t r o i t  and Oakland County (see F igure  11). The Lodge 
TABLE 23 
NUMBER OF RESPONDENTS USING THE MOST CONVENIENT 
RAMP (MCR) TO THEIR ZONE OF DESTINATION 
(SOURCE: Q.3/Q.2) 
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Freeway d i r e c t l y  l i n k s  t h e s e  two a r e a s ,  u n l i k e  any s i n g l e  
a r t e r i a l ,  and t h u s  is  t h e  b e s t  r o u t e  i n  terms o f  d i s t a n c e  
a s  w e l l  a s  t ime. S ince  t h e  a l t e r n a t e  r o u t e  c l o s e l y  p a r a l l e l s  
t h e  Freeway, t h e s e  d r i v e r s  r e p r e s e n t  a  t r u e  e s t i m a t e  of  t h e  
p o t e n t i a l  demand t h a t  can be  d i v e r t e d  a s  t h e  a l t e r n a t e  r o u t e  
a l s o  minimizes d i s t a n c e  t r a v e l e d .  D r i v e r s  w i t h  d e s t i n a t i o n s  
a s  w e l l  a s  o r i g i n s  f a r t h e r  removed from t h e  Freeway a r e  u s i n g  
t h e  Freeway t o  s a v e  time and t h u s  would be  less i n c l i n e d  t o  
fo l low t h e  a l t e r n a t e  r o u t e  f o r  any c o n s i d e r a b l e  d i s t a n c e .  
That  p o r t i o n  of  nor thwes te rn  D e t r o i t  d i r e c t l y  se rved  
by t h e  Lodge Freeway from t h e  New Center  a r e a  comprises 
Zones 19 ,  20, 21, 28, 36, 37, 38, 39 ,  4 0 ,  4 1  and 51,  and i s  
shaded i n  F i g u r e  11. O f  t h e  2284 respondents  who l i s t e d  
t h e i r  d e s t i n a t i o n ,  36% had t h e i r  d e s t i n a t i o n  i n  t h i s  a.rea. 
I n  t h i s  group,  4 0 %  came from t h e  New Center-Wayne S t a t e  
U n i v e r s i t y  a r e a .  Of t h e  t o t a l  of 954 o r i g i n s  from t h e  l a t t e r  
a r e a  t h i s  r e p r e s e n t s  35% of t h a t  demand. 
The s i n g l e  l a r g e s t  d e s t i n a t i o n  zone was Zone 50 which 
i n c l u d e s  much of  Oakland County, p a r t i c u l a r l y  t h e  p o r t i o n  
d i r e c t l y  se rved  by t h e  Lodge Freeway ( a l s o  shaded i n  F igure  
11). Of t h e  responden t s ,  1050 o r  4 6 %  o f  t h e  t o t a l  had 
d e s t i n a t i o n s  i n  t h i s  zone. Among t h e s e  4 2 %  were from t h e  
New Center-Wayne S t a t e  a r e a .  
A s  can be seen i n  Figure 11, t h e r e  is  more than one 
d i r e c t  rou te  t o  northwest D e t r o i t  and Oakland County. 
Besides t he  Lodge Freeway, t h e  combination of West Grand 
Boulevard and Grand River Avenue i s  a  d i r e c t  sur face  s t r e e t  
rou t e  t o  some northwest De t ro i t  and Oakland County zones, 
bu t  is not  o r i en t ed  t o  t h e  Lodge Corridor.  Drivers who have 
taken o r  a r e  f a m i l i a r  wi th  t he  rou te ,  however, a r e  no t  l i k e l y  
t o  s e l e c t  t he  a l t e r n a t e  rou te  a f t e r  r e j e c t i n g  t h e  Freeway, 
bu t  would t u r n  towards Grand River. These d r i v e r s  a r e  not  
considered t o  be d i v e r t a b l e  t o  t h e  Lodge Corridor.  
Combining the  d e s t i n a t i o n  zones f o r  northwest D e t r o i t  
and Oakland County, t h e r e  were 769  veh ic les  coming from t h e  
New Center-Wayne S t a t e  a r ea  t r a v e l i n g  t o  d e s t i n a t i o n s  where 
t he  Lodge i s  the  most a t t r a c t i v e  route .  Of t h i s  t o t a l ,  
ques t ionna i re  r e s u l t s  i n d i c a t e  t h a t  only two veh ic l e s  t r a -  
versed t h e  f u l l  l eng th  of t h e  a l t e r n a t e  rou te .  No information 
was gathered a s  t o  what proport ion of t h e  time the  ramp 
information s igns  a c t u a l l y  d i r e c t e d  motor i s t s  t h e  f u l l  length 
of t he  rou te ,  bu t  t h e  small  f r a c t i o n  ventur ing beyond 
Davison i n d i c a t e s  t h a t  considerably fewer d r i v e r s  a c t u a l l y  
chose t h e  a l t e r n a t e  rou te  i n  preference t o  t he  Freeway 
d e s p i t e  t he  recommendations of t h e  s igns .  The conclusion 
is  t h a t  d r i v e r s ,  when given t h e  choice between a  freeway 
and a  su r f ace  s t r e e t  rou te  both of which d i r e c t l y  serve 
-- New Cen te r  T r a f f i c  Genera t ion  Area (Or ig in  Zones 
2 1 ,  2 2 ,  25 and 2 6 )  
,, P o r t i o n s  of Northwest Detroi t  and Suburbs 
D i r e c t l y  Served by t h e  Lodge Freeway 
FIGURE 11 
LONG DISTANCE TRIP DEMAND WHERE 
FREEWAY I F  SHORTEST AND FASTEST ROUTE 
t h e  r e g i o n  of t h e i r  d e s t i n a t i o n ,  choose a freeway. Con 
s i d e r i n g  t h a t  h a l f  o r  more of t h e  d r i v e r s  a t  each e n t r a n c e  
ramp claimed t o  use  t h e  s i g n s ,  it would appear  t h a t  t h i s  
usage d o e s n ' t  imply compliance. Rather ,  it seems reasonab le  
t o  conclude t h a t  t h e  in fo rmat ion  p resen ted  on t h e  s i g n s  
becomes a d d i t i o n a l  informat ion  processed  by t h e  d r i v e r  a s  
he makes h i s  r o u t e  choice .  How t h i s  in fo rmat ion  i s  used 
may depend on whether o r  n o t  t h e  d r i v e r  can s e e  t h e  freeway,  
how much r e d  is  d i s p l a y e d  on a  p a r t i c u l a r  s i g n ,  a l t e r n a t e  
r o u t e  t r a f f i c  c o n d i t i o n s ,  type  of  journey and a t t i t u d e s  t h a t  
va ry  among d r i v e r s  and may change f o r  each d r i v e r  from day 
t o  day. I n  t h e  long run ,  d r i v e r  acceptance  of  t h e  a l t e r n a t e  
r o u t e  depends on t h e i r  exper iences  of f i n d i n g  t h e  a l t e r n a t e  
r o u t e  an  e f f e c t i v e  means f o r  avo id ing  ramp and on-freeway 
conges t ion .  
The o t h e r  concen t ra ted  zone of  o r i g i n ,  Zone 36 w i t h  
t h e  Chrys le r  complex, genera ted  1 9 1  t r i p s  ( e i g h t  p e r c e n t  of  
t o t a l  r e sponden t s )  t o  nor thwestern  D e t r o i t  and Zone 50. 
S ince  few of t h e s e  d r i v e r s  passed t h e  informat ion  s i g n  a t  
Davison, t h e  e n t r a n c e  ramp used by v i r t u a l l y  a l l  of  them, 
no d i v e r s i o n  conc lus ions  a r e  f e a s i b l e .  The same is  t r u e  f o r  
t h e  ramps f a r t h e r  downstream. 
A summary of t h e  1969 o r i g i n - d e s t i n a t i o n  s tudy  l i n k i n g  
e n t r a n c e  ramp o r i g i n s  w i t h  e x i t  ramp d e s t i n a t i o n s  i s  p resen ted  
i n  Table 2 4 .  
TABLE 24 
ON-RAMP TO OFF-RAMP O R I G I N S  AND DESTINATIONS 
(SOURCE: ENTRY RAMP, Q. 3) 
A s  t h i s  p r o j e c t  focused p r i m a r i l y  on reduc ing  t r a v e l  
time f o r  t r i p s  which extended a t  l e a s t  a s  f a r  a s  Meyers 
Road, it i s  i n t e r e s t i n g  t o  n o t e  t h e  p r o p o r t i o n  of  t r i p s  
con t inu ing  t o  t h i s  p o i n t .  Table  25 shows t h a t  t h e  
p r o p o r t i o n  of  m o t o r i s t s  w i t h  d e s t i n a t i o n s  a t  o r  beyond 
Meyers Road i s  h i g h ,  g e n e r a l l y  i n c r e a s i n g  a t  ramps c l o s e r  
t o  Meyers, excep t  f o r  t h e  c o n c e n t r a t i o n  of  New Center  
o r i g i n s  us ing  t h e  West Grand Boulevard and Seward ramps. 
T h i s  demonst ra tes  t h a t  r o u t i n g  experiments  a t t e m p t i n g  t o  
show m o t o r i s t s  t h e  q u i c k e s t  r o u t e  through t h e  C o r r i d o r  
a s  f a r  a s  t h e  Meyers Road e x i t  a r e  p o t e n t i a l l y  of g r e a t  
va lue .  
TABLE 25 
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CHAPTER THREE 
INTERPRETATION, APPRAISAL AND APPLICATION 
OF RESEARCH FINDINGS - 
DRIVER USAGE OF ADDITIONAL FREEWAY 
ROUTING INFORMATION 
The p r o v i s i o n  of t r a f f i c  and r o u t i n g  informat ion  i n  
a usab le  format  a t  t h e  time t h e  informat ion  i s  needed o r  
d e s i r e d  by m o t o r i s t s  i s  a t  p r e s e n t  a paramount concern of  
highway engineers .  This  concern i s  evidenced by t h e  ex i s -  
t ence  of r e s e a r c h  such a s  t h a t  which i s  r e p o r t e d  h e r e  and 
r e c e n t l y  publ ished e v a l u a t i o n s  o f  d r i v e r  a t t i t u d e  s t u d i e s  
toward p o s s i b l e  informat ion  d i s semina t ion  schemes (1, 6, 18,  
19 ,  23, 2 4 ,  25 ,  26, 27, 38, 39, 4 0 ,  4 2 ,  43 ) .  A s  mentioned 
i n  Chapter One, Heathington found i n  Chicago t h a t  informa- 
t i o n  on freeway corldi t ions was t h e  t h i r d  most wanted 
a d d i t i o n  of a sugges ted  l i s t  of n ine  improvements t o  a f r e e -  
way network (39) .  I n  t h a t  s tudy t h e  informat ion  was t o  be 
provided by means of " s i g n s  t h a t  can be e lec t ron ica l1 :y  
changed t o  f u r n i s h  informat ion  about  t r a f f i c  c o n d i t i o n s  on 
t h e  expressway ahead." Six ty-four  p e r c e n t  of t h e  respondents  
i n  t h e  s tudy i n d i c a t e d  such an i n t e r e s t .  
I n  t h i s  st.udy such s i g n s  were i n s t a l l e d  along a s i x -  
m i l e  s e c t i o n  of s u r f a c e  s t r e e t  c l o s e l y  p a r a l l e l i n g  t h e  
John C. Lodge Freeway. I t  was determined by means of an 
o r i g i n - d e s t i n a t i o n  s tudy  t h a t  a  c o n s i d e r a b l e  p r o p o r t i o n  o f  
t r i p s  o r i g i n a t i n g  a t  t h e  sou the rn  end o f  t h e  Lodge C o r r i d o r  
extended t h e  f u l l  l e n g t h  o f  t h e  Freeway s e c t i o n  under 
s u r v e i l l a n c e  and, i n  f a c t ,  t h e  Freeway was t h e  b e s t  r o u t e  
i n  bo th  d i s t a n c e  and t i m e  f o r  t h e s e  u s e r s .  Thus, t h e  s u r f a c e  
s t r e e t  r o u t e  marked w i t h  ramp queue c o n d i t i o n  in fo rmat ion  
s i g n s  should have provided t h e  most a t t r a c t i v e  a l t e r n a t e  
r o u t e  f o r  u s e r s  w i t h  t r i p s  extending t h e  f u l l  d i s t a n c e  of  
t h e  urban c o r r i d o r ,  a s  w e l l  a s  f o r  many m o t o r i s t s  w i t h  very  
s h o r t  t r i p s .  Users of  t h e  a l t e r n a t e  r o u t e  were t h u s  provided 
w i t h  in fo rmat ion  on ramp conges t ion  c o n d i t i o n s  i n  advance of 
t h e i r  d e s i r e d  p o i n t  of  e n t r y  t o  t h e  Freeway. This  informa- 
t i o n ,  however, only  i n d i r e c t l y  r e f l e c t s  on-freeway t r a f f i c  
c o n d i t i o n s ,  t h e  in fo rmat ion  d e s i r e d  by t h e  Heathington s tudy 
s u b j e c t s .  
F igure  1 2  d e p i c t s  t h e  p u b l i c  response  t o  t h e s e  ramp 
in fo rmat ion  s i g n s .  I t  was found t h a t  on ly  a minor i ty  of  t h e  
u s e r s  of t h e  f i v e  e n t r a n c e  ramps from Chicago Boulevard t o  
L ive rno i s  Avenue a c t u a l l y  passed t h e  s i g n s  i n  r each ing  t h e  
ramp. This  i s  because s i g n s  were placed only  on t h e  a l t e r -  
n a t e  r o u t e  which was s e v e r a l  b locks  from t h e  ramps i n  
q u e s t i o n .  The legend and l e v e l  of  i l l u m i n a t i o n  of  t h e  UM 
s i g n s  were found t o  provide  adequate  v i s i b i l i t y  and l e g i -  
b i l i t y .  F igure  1 2  shows t h a t  a f t e r  a  month of o p e r a t i o n  
t h e  s i g n s  had been s i g h t e d  by about  9 0 %  of  t h e  ramp u s e r s .  
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A t  West Grand Boulevard, Seward Avenue and Wyoming Road 
a l l  ramp u s e r s  passed  a  s i g n  t o  e n t e r  t h e  ramp. Those n o t  
s i g h t i n g  t h e  s i g n s  may p a r t l y  be  a t t r i b u t a b l e  t o  t h e  f a c t  
t h a t  t h e  s i g n s  had been i n  p l a c e  on ly  a  month a t  t h e  time 
p u b l i c  r e sponse  was surveyed.  However, a t  bo th  West Grand 
Boulevard and Seward t h e  s i g n s  p r e v i o u s l y  i n s t a l l e d  by T T I  
had been i n  e x i s t e n c e  f o r  n i n e  months u n t i l  t a k e n  down 
on ly  a  few days b e f o r e  t h e  UM s i g n s  became o p e r a t i o n a l .  
D r i v e r s  a t  t h e s e  ramps should  have been accustomed t o  t h e  
p resence  of  ramp c o n d i t i o n  in fo rmat ion  s i g n s .  Consider ing  
t h e  s i z e  and prominence of  t h e  s i g n s ,  it i s  concluded t h a t  
p r e s e n t i n g  ramp conges t ion  in fo rmat ion  on s i g n s  i s  inadequa te .  
The q u e s t i o n n a i r e  handed ramp u s e r s  i n d i c a t e d  t h a t  a  
l a r g e  m a j o r i t y  unders tood t h e  s i g n s ,  h u t  it was found t h a t  
a  m a j o r i t y  of m o t o r i s t s  d i d  n o t  use  t h e  s i g n s  (F igure  1 2 ) .  
S ign  usage based on responses  t o  t h e  q u e s t i o n n a i r e  was g r e a t e r  
t h a n  t h a t  a c t u a l l y  found from l i c e n s e  p l a t e  s t u d i e s  o f  d r i v e r  
response  t o  s i g n  messages. The q u e s t i o n n a i r e  asked,  "Do 
you u s e  t h e s e  s i g n s  t o  h e l p  you dec ide  where t o  e n t e r  t h e  
Freeway?" I t  may b e  t h a t  t h e  d r i v e r ' s  own i n t e r p r e t a t i o n  of 
s i g n  usage d i f f e r s  from t h e  concept  of t h e  r e s e a r c h  s t a f f  
which was t o  fo l low t h e  a l t e r n a t e  r o u t e  a s  i n d i c a t e d  by t h e  
s i g n s .  There i s  evidence  t h a t  d r i v e r s  m i s i n t e r p r e t e d  t h e  
s i g n s  t o  mean t h e  p resence  of freeway conges t ion  s i n c e  27% 
of t h e  q u e s t i o n n a i r e  respondents  i n d i c a t e d  they  would 
abandon t h e  Freeway when a l l  t h e  ramps d i s p l a y e d  on a s i g n  
i n d i c a t e d  conges t ion .  The d e c i s i o n  t o  use  ramp condit . ions 
r a t h e r  than  freeway c o n d i t i o n s  was made on t h e  assumpt.ion 
t h a t  ramp meter ing  was s e r v i n g  t o  op t imize  freeway t r a f f i c  
and ramp d e l a y  was t h u s  t h e  most u s e f u l  informat ion  t h a t  
could be p resen ted  t o  t h e  d r i v e r  seeking t o  e n t e r  t h e  Freeway. 
Excessive de lay  meant excess  demand a t  a p a r t i c u l a r  ramp 
which could be r e d i s t r i b u t e d  by t h e  s i g n s  t o  l e s s  busy ramps. 
S e v e r a l  o b s e r v a t i o n s  can be  made on t h e  reasons  f o r  
t h e  l e s s  than  a n t i c i p a t e d  l e v e l  o f  c o r r e c t  s i g n  usage. For 
t h e  t h r e e  s i g n s  l o c a t e d  on t h e  s e r v i c e  d r i v e  a d j a c e n t  t o  t h e  
ramps, it may be  d i f f i c u l t  t o  make t h e  maneuver necessary  t o  
avoid  e n t e r i n g  t h e  ramps. Each ramp i s  ve ry  c l o s e  t o  an 
i n t e r s e c t i o n ,  t h u s  a m o t o r i s t  e n t e r i n g  t h e  s e r v i c e  d r i v e  
from t h e  c r o s s  s t r e e t  w i l l  have very l i t t l e  t ime i n  which t o  
r e a d  t h e  s i g n  and dec ide  h i s  r o u t e .  This  i s  e s p e c i a l l y  t r u e  
a t  West Grand Boulevard where t h e  conges t ion  around t h e  ramp 
e n t r a n c e  may p r e v e n t  a  d r i v e r  from l e a v i n g  t h e  queue wa i t ing  
t o  e n t e r  t h e  ramp. A t  o t h e r  ramps, t h e  m o t o r i s t  i s  advised  
of  t h e  recommended r o u t e  by only  one s i g n  wi thou t  any con- 
f i r m a t i o n  s i g n s .  This  one s i g n  could  be missed o r  t h e  m o t o r i s t  
may be unable  t o  make t h e  necessary  l a n e  change i n  t ime. 
None of t h i s  should apply  t o  t h e  f r e q u e n t  ramp u s e r  
who, i f  he  uses  t h e  s i g n s ,  w i l l  be  a b l e  t o  a n t i c i p a t e  t h e  
presence  of  t h e  s i g n s  and d i g e s t  t h e  s i g n  message w i t h  
s u f f i c i e n t  t i m e  t o  make t h e  proper  response.  The s t u d i e s  
d i d ,  however, i n d i c a t e  t h a t  f r e q u e n t  ramp u s e r s  were l e s s  
l i k e l y  t o  use  t h e  s i g n s  than  l e s s  f r e q u e n t  u s e r s .  I t  would 
appear  t h a t  t h e s e  d r i v e r s ,  be ing  t h e  most f a m i l i a r  wi th  
t h e  s igns  and c o r r i d o r  t r a f f i c  i n  g e n e r a l  p r e f e r r e d  t h e  
Freeway. 
The a l t e r n a t e  r o u t e  i s  complex i n  t h a t  t h e  major p o r t i o n  
of it i s  some d i s t a n c e  from t h e  Freeway (F igure  1). I t  
a l s o  c r o s s e s  t h e  Freeway twice ,  once w e s t e r l y  j u s t  beyond 
Davison and hack t o  t h e  e a s t e r n  s i d e  of the Freeway a t  wyoming. 
Some m o t o r i s t s  may f i n d  t h e  t a s k  of con t inu ing  on t h e  a l t e r -  
n a t e  r o u t e  beyond Davison t o o  d i f f i c u l t  and e n t e r  t h e  Freeway 
t h e r e .  From Davison, t h e  a l t e r n a t e  r o u t e  con t inues  on 
Hamilton and then  t u r n s  l e f t  o n t o  Oakman. I t  then  c r o s s e s  
t h e  Freeway, and w i t h  a  r i g h t  t u r n  a t  12 th  S t r e e t ,  con t inues  
on Fenkel l .  Another r i g h t  t u r n  is  necessary  a t  Linwood. 
S i m i l a r l y ,  t h e  r o u t e  beyond L ive rno i s  i s  a l s o  complicated. 
w i t h  t h e  p a t h  con t inu ing  on F e n k e l l ,  t hen  r i g h t  t o  Wyoming 
and l e f t  t o  t h e  s e r v i c e  d r i v e .  
Despi te  t h e  presence  of c o n s i d e r a b l e  demand f o r  t r a v e l  
t h e  f u l l  l eng th  of t h e  c o r r i d o r  t h e r e  was v i r t u a l l y  no 
d i v e r s i o n  of d r i v e r s  from t h e  sou the rn  end of  t h e  c o r r i d o r  
p a s t  t h e  Davison e n t r a n c e  ramp. And s i n c e  d i v e r s i o n  p a t t e r n s  
from West Grand Boulevard t o  Davison were e s t a b l i s h e d  b e f o r e  
s u r v e i l l a n c e  began i n  1965, t h e  d i v e r s i o n  noted i n  t h i s  
a r e a  may n o t  t r u l y  r e f l e c t  t h e  presence  of t h e  s i g n s  and may 
a l s o  be  induced by o t h e r  s u r v e i l l a n c e  a c t i v i t i e s  such a s  
ramp metering.  Long-term d i v e r s i o n  t r e n d s  i n  t h e  c o r r i d o r  
a r e  d i s c u s s e d  i n  t h e  fo l lowing  s e c t i o n .  
M i s i n t e r p r e t a t i o n  o f  t h e  ramp s i g n s  may a l s o  cause  
d e c r e a s e s  i n  t h e  l e v e l  of s i g n  usage. Some m o t o r i s t s  may 
doubt  t h a t  computer-control led s i g n s  a r e  r e c e i v i n g  t h e  
proper  in fo rmat ion  from t h e  d e t e c t o r s  o r  t h a t  t h e  computer 
can make t h e  c o r r e c t  c a l c u l a t i o n s .  The Freeway and t h e  ramps 
can be seen  from t h e  s e r v i c e  d r i v e  and, on some occas ions ,  
t h e r e  may be ve ry  Li t t le  conges t ion .  I n  t h e s e  c i rcumstances  
a  m o t o r i s t  may n o t  b e l i e v e  t h e  s i g n s .  
The d e t e c t o r s  which g i v e  t r a f f i c  volumes o r  t h e  s i g n s  
themselves were o u t  of s e r v i c e  o c c a s i o n a l l y .  Although every 
e f f o r t  i s  made t o  p r e v e n t  and t o  immediately c o r r e c t  rnal- 
f u n c t i o n s ,  m o t o r i s t s  w i l l  sometimes be g iven wrong informat ion .  
Some of t h e s e  m o t o r i s t s  may l o s e  conf idence  i n  t h e  system 
and dec ide  n o t  t o  use  t h e  s i g n s  i n  f u t u r e  t r i p s .  
I n  1967, 1 2 t h  S t r e e t ,  about  t h r e e  b locks  t o  t h e  west  
o f  t h e  Freeway, was t h e  c e n t e r  of ve ry  s e r i o u s  r i o t s  i n  
D e t r o i t .  For some t ime a f t e r  t h i s  t h e r e  was a marked tendency 
f o r  through m o t o r i s t s  t o  avoid  u s i n g  s u r f a c e  s t r e e t s  where 
r i o t s  had occur red .  F o r t u n a t e l y ,  t h e  s t r e e t s  on t h e  e a s t  
s i d e  of t h e  Freeway s o u t h  of  Davison where t h e  a l t e r n a t e  
r o u t e  i s  were much l e s s  a f f e c t e d  by r i o t s  than  t h o s e  on t h e  
west  s i d e .  Never the less ,  t h i s  could a l s o  account  f o r  some 
r e l u c t a n c e  t o  use  t h e  s u r f a c e  s t r e e t s .  This  was r e f l e c t e d  
i n  some of t h e  comments r e c e i v e d  wi th  t h e  q u e s t i o n n a i r e s .  
I n  g e n e r a l ,  t hen ,  s i g n  usage i s  l e s s  than  would be 
expected from t h e  d r i v e r  i n t e r e s t  shown i n  such in fo rmat ion  
d i s p l a y s  a s  i n d i c a t e d  e lsewhere ,  The f i n d i n g s  of  o t h e r  
r e s e a r c h e r s  of  d r i v e r  op in ion  may s e r v e  t o  i n d i c a t e  some of  
t h e  reasons  f o r  t h i s  o t h e r  t h a n  t h o s e  c i t e d  above which t o  
some e x t e n t  a r e  p e c u l i a r  t o  t h e  Lodge Cor r idor .  
Wachs, i n  a home-interview survey i n  t h e  Chicago a r e a ,  
found t h a t  d r i v e r s  on work t r i p s  d i s p l a y e d  a p r e f e r e n c e  f o r  
l e s s  conges t ion  and s t r a i n  i n  t h e i r  t r i p  and were l e s s  l i k e l y  
t o  f o l l o w  complicated r o u t e s  ( 6 1 ) .  They a l s o  t r a v e l e d  s h o r t e r  
d i s t a n c e s  on a r t e r i a l .  s t r e e t s .  Although n o t  measured 
d i r e c t l y  i n  t h e  Lodge C o r r i d o r ,  t h e  d a t a  tend t o  s u p p o r t  
t h e s e  o b s e r v a t i o n s .  S i x t y - s i x  p e r c e n t  of  t h e  Cor r idor  demand 
i s  by d a i l y  freeway u s e r s ,  most of  which a t  t h i s  t i m e  of t h e  
day a r e  d o u b t l e s s  work t o  home t r i p s .  There i s  evidence  t h a t  
some d r i v e r s  e n t e r  a t  ramps o t h e r  t h a n  t h o s e  judged most 
convenient  f o r  them and t h e  d i v e r s i o n  p a t t e r n  noted i n  1 9 6 5  
a l s o  i n d i c a t e s  t h a t  n o t  a l l  d r i v e r s  minimize t h e i r  s u r f a c e  
s t ree t  t r i p  t o  r e a c h  t h e  Freeway. 
S e v e r a l  r e s e a r c h e r s  have i n v e s t i g a t e d  t h e  type  of 
in fo rmat ion  d e s i r e d  by m o t o r i s t s .  Dudek, Messer and Jones 
surveyed 505 Texas d r i v e r s  and found t h e  most p r e f e r r e d  
types  of  in fo rmat ion  were t h e  l o c a t i o n  and l e n g t h  of  a con- 
g e s t e d  a r e a  (71% of t h e  responden t s )  and s e v e r i t y  of  
conges t ion  ( 6 9 % )  ( 2 6 )  . The m a j o r i t y  o f  respondents  would 
use  an  a l t e r n a t e  r o u t e  t o  a  freeway only  t o  bypass conges t ion .  
Heathington,  Worra l l  and Hoff surveyed 7 3 2  Chicago- 
a r e a  d t i v e r s  on t h e  in fo rmat ion  d e s i r e d  by them i n  a  freeway 
c o r r i d o r  ( 3 8 ) .  No m a t t e r  what t h e  l e v e l  of congestioin on 
t h e  freeway,  d r i v e r s  on t h e  freeway d e s i r e d  r e l e v a n t  t r a f f i c  
in fo rmat ion ,  and i f  they  were conf ron ted  wi th  congest. ion 
they  d e s i r e d  s p e c i f i c  in fo rmat ion  a s  t o  whether t h e r e  was 
an a c c i d e n t  o r  t h e  l i k e  ahead. Second t o  a c c i d e n t  in fo rmat ion ,  
t h e s e  d r i v e r s  d e s i r e d  speed in fo rmat ion  s l i g h t l y  i n  pre-  
f e r e n c e  t o  broader  d e s c r i p t o r s  such a s  " s t o p  and go t r a f f i c  
ahead,"  Informat ion  on p r o j e c t e d  t r a v e l  t imes  o r  s imple  
"delay  ahead" i n d i c a t i o n s  were n o t  d e s i r e d .  Although t h e  
above r e s u l t s  apply t o  on-freeway u s e r s ,  i t  can be i n f e r r e d  
t h a t  s u r f a c e  s t r e e t  d r i v e r s  moving toward a freeway would 
d e s i r e  much t h e  same s o r t  of in fo rmat ion  p r i o r  t o  t h e i r  e n t r y .  
Dudek, Messer and Jones found t h a t  m o t o r i s t s  would p r e f e r  
t o  d i v e r t  t o  an  a l t e r n a t e  r o u t e  b e f o r e  reach ing  t h e  freeway 
r a t h e r  than  when a l r e a d y  on t h e  freeway ( 2 6 ) .  They a l s o  
found t h e  q u a n t i t a t i v e  d e s c r i p t o r  o f  t r a v e l  t ime t o  be l e a s t  
p r e f e r r e d  a s  informat ion  rece ived .  Contrary t o  Heathington 's  
work they a l s o  found speed in fo rmat ion  t o  be undes i red .  
The ramp c o n d i t i o n  informat ion  s i g n s ,  then ,  provided 
non-quan t i t a t ive  de lay  in fo rmat ion  (ramp conges t ion)  which 
e v i d e n t l y  i s  one of t h e  l e s s  d e s i r e d  p i e c e s  of informat ion .  
However, comparison w i t h  t h e  ramp in fo rmat ion  s i g n s  i n s t a l l e d  
i n  Chicago, which d i d  symbol ica l ly  d i s p l a y  on-freeway condi- 
t i o n s ,  i n d i c a t e d  t h a t  t h i s  a d d i t i o n a l  informat ion  d i d  n o t  
i n c r e a s e  s i g n  usage ( 4 2 ) .  The r e s u l t s  of  t h e i r  survey of  
p u b l i c  response ,  us ing  a  q u e s t i o n n a i r e  s i m i l a r  t o  t h a t  of  
t h i s  s tudy ,  i n d i c a t e d  t h a t  2 4 %  of t h e  m o t o r i s t s  unders tanding 
t h e  s i g n s  would u s e  them a s  compared t o  over  40% f o r  t h e  UM 
s i g n s .  Design d e f i c i e n c i e s  i n  t h e  Chicago s i g n s  noted i n  
Chapter One may have c o n t r i b u t e d  t o  t h i s ,  b u t  i t  does appear  
t h a t  t h e  mere a d d i t i o n  of on-freeway informat ion  w i l l  n o t  
n e c e s s a r i l y  i n c r e a s e  s i g n  usage. A l a t e r  Chicago s tudy  on 
v a r i o u s  means f o r  p r e s e n t i n g  t r a f f i c  informat ion  found t h a t  
t h e  Chicago s i g n s  compared unfavorably w i t h  means f o r  spec i -  
f i c a l l y  informing t h e  d r i v e r  ( v a r i a b l e  message s i g n s  o r  v i a  
r a d i o )  ( 4 3 ) .  I t  was concluded t h a t  t h e  p r e s e n t a t i o n  of  
symbolic in fo rmat ion  i n  t h e  format  of  t h e  Chicago s i g n  was 
less e f f e c t i v e  i n  a i d i n g  t h e  d r i v e r  i n  s e l e c t i n g  a  r o u t e .  
LONG-TERM EFFECTS OF FREEWAY SURVEILLANCE 
ON TRAVEL PAT'TERNS I N  THE LODGE CORRIDOR 
Long-term t r a v e l  demand changes can be  i n f e r r e d  by 
comparison of t h e  1969 o r i g i n - d e s t i n a t i o n  r e s u l t s  wi th  
comparable informat ion  from t h e  1965 and 1967 s t u d i e s .  A s  
mentioned i n  t h e  p rev ious  s e c t i o n ,  t h e  e f f e c t s  of  t h e  ramp 
c o n d i t i o n  informat ion  s i g n s  a lone  cannot  be  s e p a r a t e d  from 
t h e  i n t r o d u c t i o n  of  ramp meter ing  s i n c e  t h i s  occurred  a f t e r  
t h e  1967 0 - D  s t u d y ,  The d a t a  common t o  t h e  t h r e e  s t u d i e s  
c o n s i s t s  of  e n t r a n c e  ramp t o  e x i t  ramp o r i g i n - d e s t i n a t i o n  
pe rcen tages  s i n c e  t h i s  i s  a l l  t h a t  i s  a v a i l a b l e  from t h e  1967 
s tudy  by T T I  (62)  . The 196 5 s tudy  conducted by t h e  s t a f f  
of t h e  Nat ional  Proving Ground i s  w e l l  documented and, i n  
f a c t ,  was of b e n e f i t  t o  s e v e r a l  a s p e c t s  of t h e  1969 r e s e a r c h  
(45 )  . The 1965 informat ion  g i v e s  t h e  d i s t a n c e s  t r a v e l e d  
by d r i v e r s  on t h e  Freeway and any tendency f o r  s h o r t  t r i p s  
t o  be  discouraged by ramp meter ing  de lay  should be d e t e c t a b l e .  
The t h r e e  s t u d i e s  a r e  t a b u l a t e d  i n  Table 26. The 
1969 percentages  were compiled from t h e  d a t a  i n  Table 2 1 ,  
where t h o s e  r e t u r n s  wi th  "no answer" were d i s regarded .  The 
1967 T T I  d a t a  d i d  i n c l u d e  t h e s e  responses  b u t  t h i s  f a c t o r  
was c o r r e c t e d  by a d j u s t i n g  t h e  percentages  t o  sum t o  1 0 0  
f o r  each e n t r a n c e  ramp. There i s  c o n s i d e r a b l e  v a r i a b i l i t y  
TABLE 2 6  
ENTRANCE AND EXIT RAMPS FOR 1 9 6 5 ,  1 9 6 7  AND 1 9 6 9  
ORIGIN-DESTINATION STUDIES 
S w l a  S i r e t  Da t o  - Percent Returned 
1965 (wC1 r 2322.  June 6-10, 1965 38.3) 
1967 (TTIlb*l I A  Spring, 1967 N A 
1969 IN) t 2116 July 17, 1969 2 2 . 0 8  
rour ramps only 
0' 3100-6100 p.m. only 
i n  t h e  r e s u l t s  of  t h e  t h r e e  s t u d i e s ,  p a r t  of which d o u b t l e s s l y  
can be  a t t r i b u t e d  t o  demand changes i n  t h e  f o u r  i n t e r v e n i n g  
yea r s .  There was a r e d u c t i o n  i n  t h e  number of s h o r t e r  t r i p s  
between ramps w i t h i n  t h e  s e c t i o n  of t h e  Corr idor  under 
s u r v e i l l a n c e .  This  i s  p a r t i c u l a r l y  e v i d e n t  f o r  Seward ramp 
o r i g i n s  wi th  d e s t i n a t i o n s  up t o  t h e  Davison e x i t  ramp and 
from Chicago through t o  t h e  Linwood e x i t  ramp. Within t h e  
Cor r idor  t h e r e  i s  a d i s t i n c t  dec rease  between 1967 and 1969 
i n  s h o r t  freeway t r i p s  s t a r t i n g  a t  t h e  Davison en t rance  ramp. 
Tr ips  from t h e  Webb en t rance  ramp t o  t h e  nearby Davison 
westbound e x i t  ramp were almost  completely discourage~d.  Pre- 
sumably, t h i s  was t h e  r e s u l t  of ramp meter ing  a t  Webb a s  
it i s  noted t h a t  d r i v e r s  could r e a d i l y  accomplish t h e  same 
t r i p  o b j e c t i v e  by t r a v e l i n g  nor th  on Hamilton and e n t e r i n g  
Davison d i r e c t l y .  Other i n s t a n c e s  of s h o r t  t r i p  discouragement 
can be found by i n s p e c t i o n  of Table 2 7 .  
For every en t rance  ramp t h e r e  has been an i n c r e a s e  i n  
t h e  p ropor t ion  of d r i v e r s  t r a v e l i n g  t o  t h e  E igh t  Mile Road 
e x i t  ramp ( D e t r o i t  C i ty  L i m i t )  and beyond. For e x i t s  beyond 
E igh t  Mile Road t h e  p ropor t ion  inc reased  between 1965 and 
1967 i n d i c a t i n g  i n  g e n e r a l  suburban popu la t ion  growth and 
t h e  d e c l i n e  i n  D e t r o i t  popula t ion .  Thus, some of t h e  f u r t h e r  
i n c r e a s e s  i n  t h e  p ropor t ion  of t h e s e  t r i p s  i n  1969 must be 
a t t r i b u t e d  t o  t h e s e  t r e n d s .  However, a t  t h e  Chicago and 
Webb en t rance  ramps, a t  l e a s t ,  t h e  e f f e c t s  of freeway c o n t r o l  
TABLE 2 7  
RAMP DEMAND PATTERNS 
FROM 1967 TO 1969 
Sewerd Avenue 984 925 
Chicago Boulevdrd 1031 1116 9 6 2  1058 1040 914 
(10.6) . ( 8 . 6 )  17.9) 
Davison Expressway 3772 3906 3813 4 5 4 0  
(100.0) l100.0) L100.0) 
Linwood hvcnua ---- 1420 1450 1233 -- 
11880 12156 
O t h e r  Surveillance Ramp Meter ing  
M ~ d i f  i c a t i o n s  In t roduced 1 6 2 )  
Relaxed Meter ing  a t  
Davison Ramp (14) 
Measures t o  Reduce F a l s e  
Alarms a t  s e ~ i a r d ,  Chicago 





S t o r a g e  ( 1 4 1  
programs appear t o  have a c c e l e r a t e d  t h e  inc reas ing  propor t ion  
of such long t r i p s .  
Average peak per iod  en t rance  ramp volumes from 1967 
(preceding ramp metering)  through November 1969, were com- 
pared i n  a f u r t h e r  e f f o r t  t o  p inpo in t  demand changes brought 
about by va r ious  c o n t r o l  e f f o r t s .  Various s i g n i f i c a n t  
a l t e r a t i o n s  i n  t h e  s u r v e i l l a n c e  opera t ions  a r e  a l s o  included 
t o  gauge t h e i r  e f f e c t  on demand. The n ine  s e t s  of ramp 
volumes have i n  common t h e  volumes of t h e  f i v e  ramps from 
West Grand Boulevard through t h e  Davison Expressway. The 
t o t a l  demand f o r  t h e s e  f i v e  ramps f l u c t u a t e s  dur ing  t h e  two- 
and-a-half-year pe r iod  b u t  i n  genera l  does no t  appear t o  
have increased o r  decreased.  However, t h e r e  a r e  d i s t i n c t i v e  
s h i f t s  i n  t h i s  demand among t h e  ent rance  ramps. Entrance 
ramp demand has g radua l ly  decreased a t  t h e  t h r e e  upstream 
ramps, West Grand Boulevard, Seward and Chicago, mostly a t  
t h e  expense of t h e  Davison Expressway ramp where demand 
inc reased  over  50% from t h e  l e v e l s  of 1967. 
Before t h e  i n s t a l l a t i o n  of ramp metering i n  1967 West 
Grand Boulevard was t h e  l ead ing  ramp i n  volume with 39.3% 
of t h e  demand among t h e  f i v e  ramps, with Davison a d i s t a n t  
second wi th  27.4% of  t h e  demand a s  can be seen i n  Table 26 
( 6 2 ) .  There were no pronounced changes i n  ramp demand i n  
t h e  s e v e r a l  months a f t e r  metering was in t roduced,  although 
t h e  t r e n d  toward decreased volumes a t  t h e  upstream ramps and 
i n c r e a s e d  volume a t  Davison was a l r e a d y  mani fes t ing  i t s e l f .  
The c i v i l  i n s u r r e c t i o n  of 1967 involved t h i s  p o r t i o n  of  t h e  
Lodge Cor r idor  and took p l a c e  l i t t l e  more than  a  week a f t e r  
t h e  i n s t a l l a t i o n  of  ramp metering.  This  even t  may have had 
an u n s e t t l i n g  e f f e c t  on ramp u s e r s  f o r  some t ime a f t e rwards  
and seemed t o  i n f l u e n c e  some of t h e  comments r ece ived  wi th  
t h e  1969 q u e s t i o n n a i r e .  
A y e a r  a f t e r  t h e  meter ing  began, T T I  aga in  compiled 
average ramp volumes i n  o r d e r  t o  e s t a b l i s h  t h e  p a t t e r n s  
e x i s t i n g  j u s t  p r i o r  t o  t h e i r  i n s t a l l a t i o n  of ramp c o n d i t i o n  
informat ion  s i g n s  i n  September 1968 ( 1 8 ) .  By t h i s  t ime,  
s i g n i f i c a n t  s h i f t s  i n  demand had taken p l a c e  and Davison was 
now t h e  b u s i e s t  ramp i n  t h e  Cor r idor  w i t h  3 7 . 4 %  (Table 2 7 )  
of t h e  demand a t  t h e  f i v e  ramps. Taking i n t o  c o n s i d e r a t i o n  
d i f f e r e n c e s  i n  t o t a l  demand, i t  appeared t h a t  about  1 0 0 0  
v e h i c l e s ,  n e a r l y  2 0 %  of t h e  West Grand Boulevard and Seward 
ramp demand be fo re  meter ing ,  had d i v e r t e d  t o  t h e  Davison ramp. 
Two d i f f e r e n t  types  of  ramp meter ing  s t r a t e g i e s  e x i s t e d .  
S i n g l e  s e r v i c e  metering was used a t  most ramps and bulk s e r v i c e  
( a s  many a s  13  v e h i c l e s  a t  a  t ime)  a t  West Grand Boulevard 
and Davison ( 1 4 ) .  The Davison s t r a t e g y  may have appealed t o  
Seward ramp u s e r s  seeking t o  minimize ramp delay .  Furthermore, 
i n  1 9 6 7  and 1968 t h e  ~ a v i s o n  ramp s i g n a l  was n o t  turned on 
u n t i l  4:00 p.m., 90 minutes a f t e r  t h e  s i g n a l s  upstream. I t  
i s  p robab le  t h a t  West Grand Boulevard u s e r s  were a l s o  seeking 
t o  reduce  ramp de lay  because,  d e s p i t e  t h e  reduced demand 
t h e r e  i n  1968 and 1969, conges t ion  r e s u l t i n g  from ramp queues 
encroaching upon t h e  a d j a c e n t  i n t e r s e c t i o n  was s t i l l  a  
problem ( 5 4 ) .  However, by t h i s  t ime t h e  i n c r e a s e d  demand 
a t  Davison had c r e a t e d  a n  even worse conges t ion  problem, more 
c r i t i c a l  because ramp queues o c c a s i o n a l l y  i n t r u d e d  upon t h e  
through l a n e s  of t h e  Davison Expressway ( 1 4 ) .  
The s h o r t  term e v a l u a t i o n  o f  t h e  s i g n s  i n s t a l l e d  by 
T T I  l e d  t o  t h e i r  conc lus ion  t h a t  t h e i r  f o u r  s i g n s  had genera ted  
f u r t h e r  s h i f t s  from t h e  upstream ramps t o  Davison, a l though 
i n  r e t r o s p e c t  t h i s  appears  t o  b e  f u r t h e r  evidence  of t h e  long- 
term p a t t e r n  and n o t  n e c e s s a r i l y  a t t r i b u t a b l e  t o  t h e  new 
s i g n s  a l o n e  ( 1 8 ) .  A t  t h i s  t ime t h e  demand p a t t e r n  dur ing  t h e  
peak p e r i o d  was a l s o  i n v e s t i g a t e d  and it was found t h a t  much 
of  t h e  i n c r e a s e d  demand a t  Davison occurred  b e f o r e  t h e  ramp 
s i g n a l  was tu rned  on a t  4:00 p.m. T T I  a t t r i b u t e d  t h i s  
i n c r e a s e  t o  t h e  messages d i s p l a y e d  on t h e  upstream ram]? 
in fo rmat ion  s i g n s  which would d i r e c t  d r i v e r s  t o  Davisoin should 
t h e  upstream ramps he congested ( 1 8 ) .  
The e v a l u a t i o n  of  t h e  impact of t h e  UM ramp cond i t ion  
in fo rmat ion  s i g n s  i l l  t h e  summer of 1969 inc luded  a comlpilation 
of ramp volumes f o r  t h e  c o n d i t i o n s  of T T I  s i g n s  i n  p l a c e ,  no 
s i g n s  a t  a l l  and t h e  new UM s i g n s  i n  p l a c e  (Table 2 7 ) .  I n  
1969 meter ing  o p e r a t i o n s  a t  Davison, a s  well a s  t h e  remaining 
downstream ramps, were i n i t i a t e d  a t  2:30 p.m. t o  conform w i t h  
t h e  upstream ramps. This  d i d  n o t  dec rease  t h e  demand a t  
Davison. 
Severa l  s i g n i f i c a n t  s u r v e i l l a n c e  s t r a t e g y  changes were 
made i n  t h e  l a t t e r  h a l f  of 1969 and t h e s e  appear  t o  have had 
a  pronounced e f f e c t  on ramp demand p a t t e r n s .  I n  J u l y ,  
conges t ion  problems a t  Davison fo rced  t h e  r e l a x a t i o n  of  ramp 
meter ing  ( t o  a  s t eady  green i n d i c a t i o n )  whenever t h e  ramp 
queue th rea tened  t o  s p i l l  o n t o  t h e  Davison Expressway (Table 
2 7 ) .  By October t h e  e f f e c t s  of  t h i s  were s t r i k i n g ,  a  1 9 %  
i n c r e a s e  i n  Davison demand t o  the p o i n t  where Davison was 
c a r r y i n g  over  4 2 %  of t h e  t o t a l  demand a t  t h e  f i v e  ramps. I n  
e f f e c t ,  d r i v e r s  had d iscovered  an e n t r a n c e  ramp where they 
could  " f o r c e "  t h e i r  way o n t o  t h e  Freeway l e g a l l y .  The i n f o r -  
mation s i g n s  may have c o n t r i b u t e d  t o  t h e  i n c r e a s e  i n  demand 
by d i r e c t i n g  more upstream v e h i c l e s  t o  ~ a v i s o n  each time t h e  
excess  demand was r e l e a s e d  by t h e  s t eady  g reen  i n d i c a t i o n .  
Also i n  J u l y  of  1969, e f f e c t i v e  measures were t aken  t o  
reduce  t h e  s i g n a l  v i o l a t i o n s  a t  Seward and Chicago and by 
October t h e  long-term volume decreases  a t  t h e s e  ramps appear  
t o  have a c c e l e r a t e d  ( 1 4 ) .  V i o l a t i o n s  a t  Seward had been 
running as h igh  a s  4 0 %  among e n t e r i n g  v e h i c l e s .  Since t h i s  
v i o l a t i o n  r a t e  was reduced t o  about  t e n  p e r c e n t ,  t h e  r e s u l t  
would b e  f u r t h e r  d e l a y  a t  Seward and e v i d e n t l y  more d i v e r s i o n .  
The n e t  r e s u l t  f o r  Seward i n  t h e  27 months of  ramp meter ing  
o p e r a t i o n  from 1967 t o  November 1969, was a  dec rease  i n  ramp 
demand from 1442 v e h i c l e s  p e r  peak p e r i o d  (13.4% of t h e  f i v e -  
ramp t o t a l )  t o  911 v e h i c l e s  (8 .6%) f o r  n e a r l y  comparable t o t a l  
demand l e v e l s .  A comparable r e d u c t i o n  over  t h i s  same pe r iod  
was noted f o r  t h e  Chicago e n t r a n c e  ramp. 
A new ramp meter ing  s t r a t e g y  based on keeping subsystem 
freeway s t o r a g e  w i t h i n  a c c e p t a b l e  l i m i t s  f o r  t h e  d e s i r e d  
l e v e l  of s e r v i c e  was i n i t i a t e d  i n  l a t e  October 1969. I n  t h e  
s h o r t  term t h e  on ly  demand change of  n o t e  was a  r e v e r s a l  of 
t h e  long-term d e c l i n e  i n  demand a t  West Grand Boulevard. This  
was a t t r i b u t e d  t o  t h e  p resence  of  a  l a n e  added downstream o f  
t h i s  ramp which would r e s u l t  i n  more s t o r a g e  c a p a c i t y  be ing 
a v a i l a b l e  i n  t h a t  subsystem and t h u s  a  l e s s  s t r i n g e n t  
meter ing  r a t e  ( 1 4 ) .  
The downstream Linwood, L ive rno i s  and Wyoming e n t r a n c e  
ramps, where volume d a t a  were n o t  a s  complete a s  f o r  t h e  
above f i v e  ramps, a r e  a l s o  inc luded  i n  Table 27.  I n  g e n e r a l ,  
t h e r e  do n o t  appear  t o  have been any demand changes a t  t h e s e  
ramps between 1967 and 1969. A s  a l r e a d y  noted ,  t h i s  c:an be 
accounted f o r  because t h e r e  was l i t t l e  d i v e r s i o n  of t r a f f i c  
from t h e  New Center  a r e a  t h i s  f a r  a long t h e  a l t e r n a t e  r o u t e  
which could  have i n c r e a s e d  t h e  demand. Furthermore,  very  few 
d r i v e r s  a t  t h e s e  ramps were found t o  a c t u a l l y  p a s s  t h e  
in fo rmat ion  s i g n s ,  and t h u s  t h i s  would n o t  have an e f f e c t  on 
demand e x c e p t  a t  Wyoming where conges t ion  was seldom i n d i c a t e d  
anyway. 
I n  conc lus ion ,  t h e  implementat ion of  freeway s u r v e i l l a n c e  
i n  t h e  form o f  ramp mete r ing  has  had a  d e f i n i t e  e f f e c t  on 
c o r r i d o r  e n t r a n c e  ramp demand p a t t e r n s .  I t  appears  t h a t  
d r i v e r s  seek  t o  minimize ramp d e l a y  by d i v e r t i n g  t o  t h e  ramps 
(Webb and Davison) w i t h  t h e  l e a s t  demand o r  t h e  l e a s t  s t r i n -  
g e n t  ramp meter ing  c o n t r o l .  I n  an e f f o r t  t o  e l i m i n a t e  con- 
g e s t i o n  a t  Davison, s i g n i f i c a n t  demand changes r e s u l t e d  which 
o n l y  se rved  t o  e x a c e r b a t e  t h e  s i t u a t i o n .  The long-term impact 
of  t h e  ramp c o n d i t i o n  in fo rmat ion  s i g n s  i s  less e v i d e n t  t h a n  
t h e  o t h e r  s u r v e i l l a n c e  c o n t r o l  changes,  b u t  it i s  noted t h a t  
they  can worsen t h e  u n d e s i r a b l e  demand s h i f t s  t o  Davison. I t  
is  a p p a r e n t  t h a t  d r i v e r s  c o n t i n u e  t o  experiment  i n  t h e i r  
s e a r c h  f o r  t h e  most d e s i r a b l e  r o u t e  t o  t h e  Freeway, and t h e  
u s e  of s e v e r a l  t y p e s  of  ramp meter ing  s t r a t e g i e s  w i t h  widely 
v a r y i n g  mete r ing  r a t e s  does n o t  seem d e s i r a b l e  u n l e s s  t h e  
r e s u l t i n g  demand s h i f t s  a r e  a c c e p t a b l e .  I n  t h e  long r u n ,  t h i s  
i s  a  more e f f e c t i v e  means f o r  producing demand s h i f t s  than  
ramp in fo rmat ion  s i g n s  which a r e  a c t u a l l y  more a p p l i c a b l e  t o  
uniformly metered ramps s i n c e  t h e i r  f u n c t i o n  i s  t o  d i r e c t  
d r i v e r s  t o  l e s s  congested ramps and hence less congested p o r t i o n s  
of a  freeway r a t h e r  t h a n  t o  ramps where ramp demand can be  
s a t i s f i e d  more promptly. 
COST EFFECTIVENESS OF THE INFORMATION SIGNS 
Ramp demand va : r i a t ions  p r e s e n t e d  i n  t h e  preceding 
s e c t i o n  demonst ra te  how a d d i t i o n s  and m o d i f i c a t i o n s  i n  t h e  
s u r v e i l l a n c e  c o n t r o l  system a f f e c t  demand p a t t e r n s .  Over a  
p e r i o d  of  months, changes which made i s o l a t e d  e n t r a n c e  ramps 
more a t t r a c t i v e  (Da'vison Expressway) o r  less a t t r a c t i v e  
(Seward Avenue) o r  :made a s e t  of  ramps ( i n s t a l l a t i o n  of  
ramp mete r ing)  less a t t r a c t i v e  t o  m o t o r i s t s  genera ted  demand 
changes. Likewise,  t h e  a d d i t i o n  of  t h e  ramp queue c o n d i t i o n  
in fo rmat ion  s i g n s  h a s  genera ted  changes by informing d r i v e r s  
of  t h e  p resence  of  uncongested e n t r a n c e  ramps. S ince  t h i s  
i s  t h e  s o l e  purpose of  t h e s e  s i g n s ,  i t  was cons idered  appro- 
p r i a t e  t o  perform a c o s t - e f f e c t i v e n e s s  a n a l y s i s  of t h e  
b e n e f i t s  t o  d r i v e r s  a l r e a d y  on t h e  Freeway a s  a  r e s u l t  of 
demand d i v e r s i o n  i n  t h e  a r e a  covered by t h e  s i g n s .  
I n  o r d e r  t o  avoid t h e  e f f e c t s  of o t h e r  s u r v e i l l a n c e  
changes noted i n  Table 2 7 ,  t h e  ramp volume changes between 
t h e  p e r i o d  when no s i g n s  were i n  o p e r a t i o n  i n  J u l y  1 9 6 9 ,  and 
t h e  p e r i o d  i n  J u l y  of new s i g n  o p e r a t i o n  was s e l e c t e d .  Although 
demand p a t t e r n s  would n o t  b e  set  i n  t h i s  s h o r t  an i n t e r v a l  
a s  d r i v e r s  become accustomed t o  t h e  s i g n s  and experiment  wi th  
t h e i r  use ,  t h e  d a t a  i n  some s e n s e  i s  a r e f l e c t i o n  o f  d r i v e r  
r e sponse  t o  t h e  s i g n s .  There were s l i g h t  changes i n  t o t a l  
demand f o r  t h e  two s e t s  of d a t a ,  and t h i s  was t aken  i n t o  
account  by a d j u s t i n g  t h e  volumes f o r  t h e  "no s i g n "  d a t a  t o  
equa l  t h e  "new s i g n "  volumes. The be fo re  and a f t e r  volume 
s e t s  f o r  each ramp were compared and d i v e r s i o n  i n  terms of 
reduced freeway t r a v e l  and inc reased  s u r f a c e  s t r e e t  t r a v e l  
were es t ima ted  by us ing  t h e  d i s t a n c e s  between en t rance  ramps 
and t h e  e q u i v a l e n t  d i s t a n c e s  a long t h e  a l t e r n a t e  rou te .  The 
method and c a l c u l a t i o n s  a r e  p resen ted  i n  Table 28. With 
regard  t o  freeway t r a v e l ,  a  t o t a l  of 1028 vehic le-mi les  of 
t r a v e l  has been d i v e r t e d  a t  t h e  expense of  1 1 4 6  a d d i t i o n a l  miles 
of s u r f a c e  s t r e e t  ve3.icle mi les  of t r a v e l  (assuming t h e  
d i v e r t e d  m o t o r i s t s  were on t r i p s  t h a t  would t a k e  them along 
t h e  a l t e r n a t e  r o u t e  u n t i l  they e n t e r e d  t h e  f reeway) .  T h i s  
i s  t h e  n e t  r e s u l t  of d i v e r s i o n  from t h e  upstream ramps t o  
t h e  Davison Expressway en t rance  ramp and f a r t h e r  downstream. 
The p a t t e r n  i s  dep ic ted  i n  F igure  1 2  where t h e  "no s i g n "  
volumes have been c o r r e c t e d .  The r e l a x e d  meter ing  a t  Davison 
may have in f luenced  t h e  i n c r e a s e s  t h e r e  a l though long-term 
i n c r e a s e s  w i l l  no t  have taken p l a c e  a s  y e t .  Furthermore, 
t h e  i n c r e a s e d  green i n d i c a t i o n s  f o r  Davison r e s u l t i n g  from 
l e s s  conges t ion  time should have served t o  promote d i v e r s i o n  
t o  t h i s  ramp which i s  born o u t  by t h e  d a t a  i n  F igure  1 2 .  
TABLE 28 
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The d i v e r s i o n  of t r a f f i c  i s  a  p o s s i b l e  measure o f  
s i g n  e f f e c t i v e n e s s  b u t  a  more s u i t a b l e  measure is  a r e d u c t i o n  
i n  t o t a l  t r a v e l  time. Only an  approximate method, however, 
could be  developed t o  measure t h i s  c r i t e r i o n .  
Severa l  assumptions a r e  necessary:  
( a )  The s i g n s  cause  a  d i v e r s i o n  of  t r a f f i c  f o r  an 
average of two hours i n  a  peak per iod .  
(b )  During t h i s  t i m e  t h e  Freeway speed i s  30 mi les  p e r  hour 
and t h e  a l t e r n a t e  r o u t e  speed i s  20 mi les  p e r  hour wi thout  
d i v e r s i o n  by t h e  s i g n s .  
(c)  The Freeway i s  o p e r a t i n g  a t  c a p a c i t y ,  1 0 0  
v e h i c l e s  pe r  minute,  wi thout  d i v e r s i o n  by t h e  
s i g n s  . 
(dl The a l t e r n a t e  r o u t e  speed i s  independent of  t h e  
volume d i v e r t e d  because t h e s e  v e h i c l e s  make up 
only  a  smal l  f r a c t i o n  of t h e  t o t a l  volume on t h e  
a l t e r n a t e  r o u t e .  The speed i s ,  a t  l e a s t ,  
p a r t i a l l y  dependent on t h e  t r a f f i c  s i g n a l  t imings  
i n  t h e  Corr idor .  
(e)  There is  a l i n e a r  r e l a t i o n s h i p  on t h e  Freeway 
between speed and d e n s i t y  (up t o  c a p a c i t y )  wi th  
f r e e  speed (speed a t  zero d e n s i t y )  assumed t o  be 
60 miles per  hour. 
( f )  T r a f f i c  volumes a r e  uniform i n  d i s t a n c e  and 
t ime throughout  t h e  two-hour pe r iod .  
I n  two hours ,  1146 veh ic le -mi les  were, t h e r e f o r e ,  
d i v e r t e d .  For an a l t e r n a t e  r o u t e  l e n g t h  of  6.6 miles, t h i s  
i s  e q u i v a l e n t  t o  a  volume of  95 v e h i c l e s  pe r  hour d i v e r t e d  
from t h e  Freeway t o  t h e  a l t e r n a t e  r o u t e .  The volume on t h e  
Freeway i s ,  t h e r e f o r e ,  reduced t o  5905 v e h i c l e s  p e r  hour.  
For  t h e  l i n e a r  speed-densi ty r e l a t i o n s h i p ,  average  
freeway speed 
where U f c  
= Freeway speed a t  c a p a c i t y  = 30 mi les  p e r  hour 
q = vollurne = 5905 veh/hr 
4c  = c a p a c i t y  = 6000 veh/hr 
There fo re ,  t h e  removal of 95 veh/hr from t h e  Freeway 
r e s u l t s  i n  an i n c r e a s e  i n  speed from 30 t o  3 3 . 7  miles pe r  hour 
I n  two hours ,  o v e r  t h e  Freeway s e c t i o n  of  56 m i l e s ,  
Freeway t o t a l  t r a v e l  = 5905 x 5.6 x 2 v e h i c l e  miles 
= 66,700 v e h i c l e  miles 
Freeway T o t a l  t r a v e l  t i m e  = t o t a l  t r a v e l  
UF 
= 1980 v e h i c l e  hours  
a f t e r  d i v e r s i o n .  
Without diversion, Freeway total travel is 67,200 
vehicle-miles and with a speed of 30 miles per'hour, the total 
travel time is 2240 vehicle-hours. 
11'46 There is, however, an additional travel time of 
or 57 vehicle-hours due to diversion to the surface streets. 
Therefore, the signs save approximately 200 vehicle-hours 
in a day's operation. Over a full year this would amount 
to 40,000 hours. 
The capital cost of purchase and installation of the 
eight signs including the leaflets and supplementary signs 
amounts to $23,800. There is also a running cost consisting 
of a power supply cost, telephone line lease and maintenance 
amounting to approximately $500 per annum. For a ten-year 
life of the signs, the annual cost is, thus, approximately 
$2,880. 
The marginal cost/effectiveness ratio associated with 
the eight signs can be roughly estimated to be six cents per 
vehicle-hour saved. Considering that at five of the entrance 
ramps only a small proportion of ramp users actually passed 
a ramp condition information sign and that the full potential 
of these signs could not have been achieved as a result, this 
is a conservative estimate of the cost/effectiveness ratio. 
CHAPTER FOUR 
CONCLUSIONS 
ALTERNATE ROUTE SIGN EFFECTIVENESS 
The r e s e a r c h  d e s c r i b e d  i n  t h e  f i r s t  t h r e e  c h a p t e r s  was 
d iv ided  i n t o  two s t a g e s :  t h e  des ign  and l o c a t i o n  of  a  s e t  
of e i g h t  dynamic ramp queue c o n d i t i o n  informat ion  s i g n s  and 
t h e  e v a l u a t i o n  of t h e  e f f e c t i v e n e s s  of t h e s e  s i g n s .  The 
s i g n s  were l o c a t e d  a long an a l t e r n a t e  r o u t e  extending t h e  
e n t i r e  l e n g t h  of  t h e  most congested s e c t i o n  of t h e  nortlibound 
Lodge Freeway dur ing  t h e  evening peak pe r iod .  The s i g n s  
r e p l a c e d  f o u r  s i m i l a r  s i g n s  i n s t a l l e d  on a p a r t  of  t h e  r o u t e  
by t h e  Texas T r a n s p o r t a t i o n  I n s t i t u t e  i n  l a t e  1968. The 
s i g n  p o s i t i o n s  a r e  a d j a c e n t  t o  t h e  e n t r a n c e  ramps where t h e r e  
i s  a s e r v i c e  d r i v e  and i n  o t h e r  p o s i t i o n s  i n  advance of 
a p p r o p r i a t e  c r o s s  s t r e e t s  f o r  access  t o  t h e  Freeway. 
A l l  b u t  one of t h e  corresponding e n t r a n c e  ramps a r e  
metered. The o p e r a t i o n  of a  meter ing  system appears  t o  be a  
necessary  c o n d i t i o n  f o r  t h e  s a t i s f a c t o r y  performance of t h e  
in fo rmat ion  s i g n s .  The meter ing  produces a  queue of v e h i c l e s  
on t h e  ramp when t h e r e  i s  h igh demand f o r  a  ramp a s  determined 
by a  queue d e t e c t o r  a t  t h e  head of each ramp. 
The s t u d i e s  of v i s i b i l i t y ,  l e g i b i l i t y ,  d r i v e r  compre- 
hens ion and d r i v e r  response  showed t h a t  t h e  new s i g n s  were 
more e a s i l y  seen ,  r ead  and understood than  t h e  o r i g i n a l  s i g n s .  
Thus, a  d r i v e r  n o t  f a m i l i a r  wi th  t h e  c o r r i d o r  should  have a  
good chance of  unders tanding t h e  s i g n s  on f i r s t  s i g h t i n g  them. 
The q u e s t i o n n a i r e  confirmed t h a t  t h e  s i g n s  were understood 
by 68% o f  t h e  respondents .  The improvement i n  t h e  p ropor t ion  
of c o r r e c t  r e sponses  by tes t  s u b j e c t s  a t  s u c c e s s i v e  s i g n s  
i n d i c a t e d  t h a t  a  l e a r n i n g  e f f e c t  i s  p r e s e n t  a s  d r i v e r s  become 
more f a m i l i a r  wi th  t h e  s i g n s ,  a l though t h i s  could n o t  be 
v e r i f i e d  w i t h  t h e  q u e s t i o n n a i r e  d a t a  on frequency of ramp 
usage. The f a c t  t h a t  d r i v e r s  p r e v i o u s l y  r e c e i v i n g  informat ion  
about  t h e  s i g n s  a l s o  understood them b e t t e r  demonst ra tes  t h e  
u s e f u l n e s s  and importance of  t h e  p u b l i c  r e l a t i o n s  campaign 
surrounding t h e i r  i n s t a l l a t i o n .  I t  i s  impor tant  t h a t  t h e  
s i g n s  be r e l a t i v e l y  s e l f - e x p l a n a t o r y ,  f o r  d e s p i t e  t e l e v i s i o n  
and newspaper p u b l i c i t y  and t h e  handing out of exp lana to ry  l e a f -  
l e t s  a t  t h e  e n t r a n c e  ramps t h e  day t h e  s i g n s  were p u t  i n t o  
o p e r a t i o n ,  only  h a l f  t h e  responding ramp u s e r s  t h e  day t h e  
q u e s t i o n n a i r e  was handed o u t  a month l a t e r  r e c a l l e d  having 
p rev ious ly  rece ived  informat ion .  
The q u e s t i o n n a i r e  showed t h a t  about  66% of ramp u s e r s  
were d a i l y  u s e r s ,  b u t  t h a t  d a i l y  u s e r s  were less i n c l i n e d  t o  
use  t h e  s i g n s  than  m o t o r i s t s  who o c c a s i o n a l l y  used t h e  
Freeway. This  may have been a  r e s u l t  of t h e i r  experimenting 
with  t h e  a l t e r n a t e  r o u t e  and f i n d i n g  t h e  longer  t r i p  t ime 
less s a t i s f a c t o r y  than  t o l e r a t i n g  ramp de lay  o r  f a i l u r e  from 
t h e i r  p o i n t  of view t o  f i n d  an uncongested ramp. There were 
equipment f a i l u r e s  i n  1969 t h a t  may have c o n t r i b u t e d  t o  t h e  
l o s s  of f a i t h  i n  t h e  system by m o t o r i s t s .  Q u e s t i o n n a i r e  
comments a l s o  i n d i c a t e d  some r e l u c t a n c e  t o  t r a v e l  on t h e  
s u r f a c e  s t r e e t s  i n  t h e  c o r r i d o r ,  t h e  scene of  t h e  1967 c i v i l  
i n s u r r e c t i o n .  
Overa l l ,  4 1 %  of t h e  q u e s t i o n n a i r e  respondents  claiimed 
t o  use  t h e  s i g n s .  Actual  d i v e r s i o n  r e s u l t s  a s  determined 
from l i c e n s e  p l a t e  s t u d i e s  by message s t a t e  on each s i g n  were 
i n c o n s i s t e n t .  Divers ion  a t  West Grand Boulevard when t h e  
s i g n  i n d i c a t e d  conges t ion  t h e r e  was about  two pe rcen t  compared 
t o  over  32% a t  t h e  nearby Seward en t rance  ramp. A t  t h e s e  
two ramps t h e  d r i v e r s  could s e e  freeway and ramp queue condi- 
t i o n s  and t h i s  would be a  f a c t o r  i n  t h e i r  d e c i s i o n  t o  e n t e r  
t h e  ramp. 
There was no continuous s e r v i c e  d r i v e  a t  t h e  downstream 
ramps. The s i g n s  were l o c a t e d  along an a l t e r n a t e  r o u t e  
c o n s i s t i n g  of  nearby s u r f a c e  s t r e e t s .  I t  was found t h a t  a s  
few a s  s i x  p e r c e n t  of t h e  ramp u s e r s  a c t u a l l y  passed a s i g n  
on t h e i r  way t o  t h e  ramp, an i n e v i t a b l e  r e s u l t  of t h e  a l t e r -  
n a t e  r o u t e  be ing o r i e n t e d  t o  a  s i n g l e  s u r f a c e  s t r e e t  r o u t e .  
However, t h e  s i g n s  d i d  appear  t o  genera te  some divers ion . ,  a t  
l e a s t  a s  f a r  a s  t h e  Davison Expressway en t rance  ramp. Also, 
d r i v e r s  were more r e l u c t a n t  t o  e n t e r  i f  t h e  s igns  i nd i ca t ed  
"red"  f o r  congestion when t h e  ramp was o u t  of s i g h t  than i f  
the  ramp was v i s i b l e .  North of t h e  Davison Expressway, t h e  
Lodge Freeway fol lows a  westward alignment f o r  s e v e r a l  miles  
and t h e  a l t e r n a t e  r o u t e  c o n s i s t s  of s e v e r a l  d i f f e r e n t  segments. 
Drivers from t h e  southern end of t he  c o r r i d o r  were very 
r e l u c t a n t  t o  t r a v e l  t h e  a l t e r n a t e  r o u t e  beyond Davison, although 
ramp use r s  f u r t h e r  nor th  appeared t o  be j u s t  a s  w i l l i n g  t o  
d i v e r t  a s  a t  t h e  o t h e r  ramps. The a l t e r n a t e  r o u t e  does not  
appear t o  be an a t t r a c t i v e  s u b s t i t u t e  f o r  those  d r i v e r s  wi th  
t r i p s  longer than the  leng th  of t h e  Freeway under su rve i l l ance .  
The s t u d i e s  of s ign  e f f e c t i v e n e s s  a l s o  show t h a t  t h e  
s igns  seem t o  have reduced the  propor t ion  of s h o r t e r  freeway 
t r i p s  ( en t e r ing  a  metered ramp and e x i t i n g  before  Meyers Road 
e x i t )  from t h e  1967 l e v e l .  T h i s  has probably been brought 
about by moto r i s t s  see ing  and obeying r ed  ramp d i sp l ays .  I n  
t he  ques t ionna i r e  s tudy,  27% of t h e  respondents s a i d  they 
would abandon t h e  Freeway upon see ing  an a l l - r e d  d i sp lay .  
An a n a l y s i s  of t h e  marginal c o s t  of t h e  system ind ica t ed  
t h a t  it i s  cos t - e f f ec t ive ;  t h e  c o s t  per  one vehicle-hour of 
t r a v e l  time saved through improved freeway condi t ions  is  s i x  
cen ts .  
For a p p l i c a t i o n  t o  any o t h e r  freeway c o r r i d o r  wi th  metered 
on-ramps, s igns  of s i m i l a r  des ign  should be equa l ly  e f f e c t i v e .  
It would be desirable to place signs on all approaches to 
on-ramps and to clearly mark the alternate route or routes. 
There should also be a sustained and continuing public 
information effort. 
SUGGESTED RESEARCH 
Recent su rveys  of d r i v e r  d e s i r e s  f o r  f u r t h e r  r ea l - t ime  
in fo rmat ion  on t r a f f i c  o p e r a t i o n s  demonst ra te  t h e  v a l i d i t y  
of  t h e  r e s e a r c h  e f f o r t  con ta ined  i n  t h i s  r e p o r t .  I t  i s  
i n t e r e s t i n g  t o  n o t e  t h a t ,  a s  was t h e  c a s e  i n  Chicago, d r i v e r  
i n t e r e s t  a s  shown by t h e i r  r e sponses  t o  q u e s t i o n s  could n o t  
be t r a n s l a t e d  i n t o  c o n s i s t e n t  t r a v e l  p a t t e r n  changes measured 
i n  t h e  f i e l d .  However, t h i s  r e s e a r c h  has  demonstrated t h a t  
ramp queue c o n d i t i o n  in fo rmat ion  s i g n s  a r e  used by many 
d r i v e r s  and perhaps  would be  g r e a t e r  used i f  such systems 
were more p r e v a l e n t  and e x t e n s i v e  i n  scope.  
Some of t h e  i n c o n s i s t e n t  o r  incomplete r e s u l t s  con ta ined  
i n  t h i s  r e p o r t  can be  a t t r i b u t e d  t o  t h e  l i m i t e d  funds  
a v a i l a b l e ,  p a r t i c u l a r l y  i n  terms of  t h e  number of s i g n s  
i n s t a l l e d .  Based on t h e  exper ience  ga ined  through t h i s  
p r o j e c t ,  t h e  following o b s e r v a t i o n s  on r e s e a r c h  methodology 
a r e  made. 
For t h e  d r i v e r  behav io r  s t u d y  one o r  more m i n i a t u r e  
s i g n s  could  have been c o n s t r u c t e d  f o r  s u b j e c t  tes t  viewing 
i n  a  s i m u l a t i o n  l a b o r a t o r y .  A t  t h i s  s t a g e ,  i f  a d e f i c i e n c y  
i n  t h e  d e s i g n  o f  t h e  s i g n s  had become a p p a r e n t ,  t h e  temporary 
s i g n s  could  have been a l t e r e d  and f u r t h e r  tests made s o  t h a t  
t h e  op t ima l  r e s u l t s  could  have been o b t a i n e d  from t h e  s i g n s  
i n s t a l l e d  i n  t h e  f i e l d .  F i e l d  t e s t i n g  of d r i v e r  behavi.or, 
however, does main ta in  t h e  advantage o f  t e s t i n g  on a c t u a l  
roads  w i t h  p r e v a i l i n g  t r a f f i c  c o n d i t i o n s  and should  d e f i n i t e l y  
be pursued.  The l a b o r a t o r y  t es t  r e q u i r e s  s p e c i a l  equipment 
b u t ,  i f  t h i s  i s  a v a i l a b l e ,  bo th  types  o f  tests should  be 
performed t o  f u l l y  e v a l u a t e  bo th  t h e  s i g n  d e s i g n  and t h e  
s i g n s  a f t e r  t h e i r  i n s t a l l a t i o n  i n  t h e  f i e l d .  
With r e g a r d  t o  t h e  l i c e n s e  p l a t e  s t u d y ,  d i f f e r e n c e  i n  
s i g n  s t a t e  has been shown t o  be  of  l i t t l e  s i g n i f i c a n c e  w i t h  
t h e  excep t ion  o f  f i rs t  ramp, r e d  o r  green.  I n t e r e s t i n g  r e s u l t s  
might  have been demonst ra ted ,  however, i f  a l l  ramps and s i g n s  
could  have been observed s imul taneous ly .  
The o v e r a l l  e v a l u a t i o n  of  t h e  s i g n s  was c a r r i e d  o u t  
wi thou t  d a t a  on t h e  i n c r e a s e  i n  s u r f a c e  street t r a v e l  t ime 
wi th  i n c r e a s e  i n  vo1,ume. The c o l l e c t i o n  of  t h i s  d a t a  a~ou ld  
n o t  normally be  j u s t i f i e d  t o  e v a l u a t e  t h e  informat ion  s i g n s  
a l o n e  b u t  should  he used if a v a i l a b l e .  Also,  t h e  ramp queue 
l e n g t h s  were n o t  known b u t ,  w i t h  r e l o c a t i o n  o f  t h e  queue 
d e t e c t o r ,  b e t t e r  in fo rmat ion  on queue l e n g t h s  could  be 
o b t a i n e d .  
F i n a l l y ,  f u r t h e r  r e s e a r c h  i s  d e s i r a b l e  i n  bo th  t h e  
c o n t e n t  of in fo rmat ion  and amount of in fo rmat ion  p resen ted  
t o  t h e  d r i v e r .  The former was beyond t h e  scope of  t h i s  s t u d y ,  
b u t  i n  m a t t e r s  d i r e c t l y  p e r t i n e n t  t o  t h e  ramp in fo rmat ion  
signs the question remains as to how many ramps should be 
displayed on an individual sign. This is of considerable 
importance in a computer-operated system since each ramp 
name costs $10 per month or less for communications and 
an element of output from the computer. Also, demand warrants 
should be developed with which to justify the placement of 
a sign in locations where there is no continuous frontage 
road. 
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APPENDIX A 
DESCRIPTION OF EQUIPMENT USED FOR DATA 
ACQUISITION AND SURVEILLANCE CONTROL 
Introduction and System Logic 
Dynamic or real-time traffic control is accomplished 
by means of a "feedback" system. This system must measure 
the level of traffic flow, identify and process the data 
and assess the data in order to control the in-field 
information devices so that they reflect actual traf.fic 
conditions. This process is continual and overlapping. 
The feedback control process is depicted in Figure A-1. 
TRAFFIC FLOW I 
MEASUREMENT I 






BLOCK DIAGRAM SHOWING REAL-TIME SYSTEM LOGIC 
The traffic flow data is measured for a large area 
within the Freeway Corridor (see detector locations in 
Figure 1 ) and are received at the Control Center continuously 
during the 2:30 to 6:30 p.m. afternoon peak period. Since 
the measured data is considerable, and the time permitted 
for processing is short, an electronic digital computing 
system is essential. 
The processing and assessment functions are managed by 
the computer system. As the field complex grows in size the 
computer system can match this growth by appropriate increases 
in its capabilities. Also, as new traffic flow theories are 
developed, or as older ones are improved, the assessment 
function can be updated. This is accomplished through pro- 
gramming changes. Thus, while the computer system is 
essential to compile and assess the vast quantities of data 
involved in a real-time freeway control system, it also has 
the desirable feature of being flexible enough to develop 
with the control system. 
Discussion of Traffic Control and Information System Component 
The measurement and control operations are performed by 
field and office equipment. The physical components of the 
full traffic control and information system are shown in 
Figure A-2. (The reader should refer to Appendix B of A -
Freeway Corridor Surveillance, Information and Control System 
(18 ) for further information on equipment.) The traffic 
detectors are the major source of flow measurement input in 
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t h e  system. These d e t e c t o r s  a r e  of t h r e e  types :  loop,  
u l t r a s o n i c ,  and t r a n s s e n s o r .  The loop d e t e c t o r s  a r e  used 
on a l l  ramps t o  d e t e c t  v e h i c l e  presence  and t o  r ecord  volumes 
and on v a r i o u s  s u r f a c e  streets i n  t h e  Lodge Cor r idor  t o  
r ecord  volumes. The t r a n s s e n s o r  d e t e c t o r s  a r e  a l s o  used a s  
count  d e t e c t o r s  on s u r f a c e  streets,  whi le  t h e  u l t r a s o n i c  
d e t e c t o r s  a r e  p o s i t i o n e d  over  each freeway l a n e  by mounting 
them on t h e  r a i l i n g  of  each roadway o r  p e d e s t r i a n  overpass  
w i t h i n  t h e  s tudy  a r e a .  U l t r a s o n i c  d e t e c t o r s  a r e  a l s o  u t i l i z e d  
a t  t h e  on-ramps t o  measure t h e  e x i s t e n c e  o f  a queue ( a t  one 
ramp, Chicago, a loop d e t e c t o r  i s  u s e d ) .  
I n s t a l l a t i o n  of each of t h e s e  types  of d e t e c t o r s  
p resen ted  no problems. Freeway t r a f f i c  was n o t  d i s r u p t e d  
by t h e  i n s t a l l a t i o n  of t h e  u l t r a s o n i c  d e t e c t o r s  a s  they  were 
p laced  on b r i d g e s  over  t h e  Freeway. Some ramp and s i n g l e -  
l a n e  s u r f a c e  s t r e e t  blockage was necessary  f o r  t h e  in-roadway 
i n s t a l l a t i o n  of t h e  loop and t r a n s s e n s o r  d e t e c t o r s .  This  
work, however, n e c e s s i t a t e d  on ly  s imple  "saw c u t s "  i n  t h e  
pavement and was g e n e r a l l y  performed dur ing  t h e  weekend when 
t r a f f i c  volumes were lower. A l l  d e t e c t o r  i n s t a l l a t i o n  work 
was accomplished by t h e  Wayne County Road Commission. 
E l e c t r i c a l  power used a t  each of t h e  s i tes  was provided 
by e i t h e r  t h e  P u b l i c  L igh t ing  Commission ( a  C i t y  of D e t r o i t  
agency which produces power f o r  C i t y  s e r v i c e s )  o r  t h e  D e t r o i t  
Edison Company. I n  a l l  c a s e s ,  power was tapped from e x i s t i n g  
l i n e s  be longing t o  one of t h e s e  sources  and run  t o  t h e  
i n s t a l l a t i o n  s i te .  A l l  l i n e s  were s t r u n g  overhead and 
a t t a c h e d  t o  e x i s t i n g  po les .  
The informat ion  d e t e c t e d  by t h i s  equipment i s  conveyed 
t o  t h e  Cont ro l  Center  by means of l e a s e d  Michigan B e l l  
Telephone l i n e s .  This  s e r v i c e  i s  tapped a t  t h e  c l o s e s t  
a v a i l a b l e  l o c a t i o n  by t h e  Telephone Company and i s  rou ted  
t o  t h e  f i e l d  equipment. I n  t h e  s p e c i a l  c a s e  of t h e  sou the rn  
p o r t i o n  of t h e  Lodge Freeway, t h e  communication l i n e s  a r e  
conta ined i n  a  mult i -conductor  c a b l e  t h a t  t r a v e r s e s  t h e  median 
of t h e  Freeway. The o f f i c e  ends of t h e s e  l i n e s  a r e  l o c a t e d  
a t  t h e  Contro l  Center  and t e rmina te  on a t e r m i n a l  board 
s u p p l i e d  by t h e  Telephone Company. S i g n a l s  conveyed by t h e  
communication l i n e s  f eed  i n t o  an  i n t e r f a c e  c o n s i s t i n g  of 
e l e c t r i c  r e l a y s  ( 2 4  v o l t s ,  DC) and then t o  t h e  computer. 
Here t h e  informat ion  i s  processed  and assessed  i n  l i g h t  of 
o p e r a t i n g  parameters  p r e v i o u s l y  programmed i n t o  t h e  system. 
These parameters ,  o r  t h r e s h o l d  v a l u e s ,  c o n s i s t  o f  maximum 
meter ing  r a t e s ,  minimum meter ing  r a t e s ,  queue l e n g t h s  f o r  
each ramp, occupancy l e v e l s  necessary  t o  change s i g n  s t a t e s  
and c a p a c i t y  v a l u e s  f o r  each freeway subsec t ion .  
A f t e r  t h e  p rocess ing  and assessment ,  and i f  a p p r o p r i a t e ,  
a  c a l l  i s  made f o r  a  c o n t r o l  f u n c t i o n .  I n  t h e s e  c a s e s  t h e  appro- 
p r i a t e  command i s  s e n t  t o  t h e  f i e l d  through a second r e l a y  
i n t e r f a c e  and a second s e t  o f  l e a s e d  communication l i n e s .  
The c o n t r o l  and in fo rmat ion  systems c o n s i s t  of  ramp 
in fo rmat ion  s i g n s  and ramp meter ing  s i g n a l s  which a r e  con- 
t r o l l e d  by computer command. Relays a r e  used i n  t h e  f i e l d  
i n s t a l l a t i o n s  t o  e f f e c t  t h e  c o n t r o l  o p e r a t i o n .  These a r e  
housed i n  c o n t r o l  c a b i n e t s  where t h e  power and communication 
l i n e s  a r e  te rminated .  
Informat ion  i s  then  p r e s e n t e d  t o  t h e  m o t o r i s t  through 
t h e  normal viewing p rocess .  By n a t u r e  of  t h e  placement and 
p o s i t i o n i n g  of  t h e  in fo rmat ion  and c o n t r o l  equipment, t h e  
in fo rmat ion  i s  p r o p e r l y  con ta ined  w i t h i n  t h e  d r i v e r ' s  f i e l d  
of v i s i o n .  
I n  summary, t h e  "main l i n e "  p rocess  d e s c r i b e d  above 
c o n s i s t s  o f :  t r a f f i c  flow measurement ( d e t e c t o r s ) ;  r e c e i p t  
of  d a t a  (communication l i n e s ) ;  p rocess ing  (computer) ;  command 
o u t p u t  (communication l i n e s ) ;  and c o n t r o l  f u n c t i o n  ( s i g n s  
and s i g n a l s ) .  This  "main l i n e "  p rocess  i s  suppor ted  by o t h e r  
i n p u t  i n f o r m a t i o n t  a s  w e l l  a s  be ing s u b j e c t  t o  manual over- 
r i d e s  by t h e  system s u p e r v i s o r .  
Supplemental System Components 
The supplemental  i n p u t  informat ion  i s  b a s i c a l l y  provided 
by t h e  t e l e v i s i o n  s u r v e i l l a n c e  system. A s  p a r t  of  t l h e  
Nat ional  Proving Ground phase of  r e s e a r c h  on t h e  Lodge Free- 
way, f o u r t e e n  TV cameras were i n s t a l l e d  on overpasses .  By 
way of  monitors  i n  t h e  Cont ro l  Center ,  t h e s e  cameras provide  
a  continuous view o f  t h e  Freeway ( i n c l u d i n g  on- and off - ramps) .  
I n  a d d i t i o n ,  o t h e r  informat ion  i s  provided by p r o j e c t  v e h i c l e s  
t h a t  a r e  i n  t h e  f i e l d  performing s t u d i e s  o r  maintenance t a s k s ,  
by p o l i c e  who c a l l  i n  r e p o r t i n g  v a r i o u s  cond i t ions  of  
i n t e r e s t ,  by a  c a l l  from a  m o t o r i s t  o r  by v i s u a l  i n s p e c t i o n  
(viewing o u t  t h e  windows a t  t h e  Contro l  C e n t e r ) .  
Another source  of  supplemental  informat ion  i s  t h e  d i r e c t  
t y p e w r i t e r  o u t p u t  from t h e  computer. This  l i s t i n g  provides  
d a t a  on f i e l d  equipment t h a t  may n o t  be o p e r a t i n g  p roper ly .  
Thus a  d e t e c t o r  s t a t i o n  may become i n o p e r a t i v e  and, because 
of a  system o v e r r i d e  c o n t r o l ,  t h e  meter ing  r a t e  a t  t h e  on- 
ramp w i l l  be f i x e d  r a t h e r  than  based on r e a l - t i m e  cal-cula- 
t i o n s .  The t y p e w r i t e r  o u t p u t  provides  t h i s  type  of a u x i l i a r y  
in fo rmat ion  t o  personnel  a t  t h e  o b s e r v a t i o n  desk who then  
pass  it on t o  t h e  system s u p e r v i s o r .  The s u p e r v i s o r  may 
then  u t i l i z e  manual o v e r r i d e s  i f  necessary .  These manual 
o v e r r i d e s  c o n s i s t  of swi tch ing  t h e  d i s p l a y  on a  s i g n  from 
one s t a t e  t o  ano the r  o r  a l t e r i n g  t h e  meter ing  r a t e  o r  s t r a t e g y .  
These very same procedures (manually switching signs and 
ramp signal rates) are employed on days experiments are 
taking place. Thus, the system supervisor has the capability 
to override the system at will. Knowledge provided by the 
typewriter and other sources can also prompt the supervisor 
to dispatch personnel to repair reportedly damaged equipment. 
An important component of the physical traffic control 
and information system consists of the backup equipment. 
Both the ramp signal and information sign features have back- 
up units. In the case of the ramp metering signals this 
consists of a time-delay relay for each ramp. The appropriate 
delay is pre-set for each individual ramp based on historical 
data. This system automatically comes on if the computer 
becomes inoperative. Therefore, when a vehicle is detected 
to be waiting at the red light, the time-delay relay begins 
cycling and the motorist receives a green signal. The 
difference between backup and normal operations is that the 
backup system operates on a fixed-time basis while normal 
operations are based on real-time conditions. 
The backup system for the ramp information signs con- 
sists of manually switching sign messages. Through past 
experience, these signs can be changed to correspond generally 
to demand. Thus, the first sign in the system will be turned 
r e d  a s  conges t ion  s t a r t s  t o  b u i l d ,  a s h o r t  time l a t e r  t h e  
n e x t  one, and s o  f o r t h  u n t i l  a l l  s i g n s  a r e  r e d  dur ing  t h e  
h e a v i e s t  p a r t  of  t.he peak pe r iod .  The r e v e r s e  of  t h i s  pro- 
cedure i s  employed a s  t h e  peak pe r iod  advances toward 6:30 
p.m. These changes a r e ,  of course ,  modified i f  c o n d i t i o n s  
d i c t a t e .  
A l l  o f  t h e  p rev ious ly  desc r ibed  f e a t u r e s  (except  t h e  
ramp meter ing  backup system) a r e  v i s u a l l y  d i sp layed  on a 
board l o c a t e d  a t  t h e  Contro l  Center .  Superimposed on a 
complete map of  t h e  Lodge Freeway Corr idor  a r e  a l l  t h e  f i e l d  
d e t e c t o r s ,  each represen ted  by a smal l  l i g h t .  Thus, each 
t ime a v e h i c l e  i s  d e t e c t e d ,  whether on t h e  Freeway, on a 
ramp o r  on t h e  s u r f a c e  s t r e e t s ,  t h e  corresponding l i lght  
w i l l  f l a s h .  The s t a t e  of each of  t h e  e i g h t  ramp s i g n a l s  i s  
d i sp layed  by a bank of  r e d  and green l i g h t s ,  whi le  t h e  
c u r r e n t  informat ion  s i g n  d i s p l a y s  a r e  shown by e i t h e r  a r e d  
(conges ted)  o r  a green (uncongested) l i g h t .  
The d i s p l a y  board i s  used g e n e r a l l y  t o  h e l p  e x p l a i n  t o  
v i s i t o r s  t h e  o p e r a t i o n  of t h e  system. I t  a l s o  s e r v e s  a s  an 
e x c e l l e n t  check on how t h e  f i e l d  equipment i s  o p e r a t i n g .  
This  can be i l l u s t r a t e d  by an example concerning ramp meter- 
ing .  By watching t h e  r e p r e s e n t a t i o n  of  a p a r t i c u l a r  ramp 
on t h e  d i s p l a y  board you can "see"  a v e h i c l e  p r e s e n t  i t s e l f  
a t  t h e  s i g n a l  when t h e  presence  d e t e c t o r  l i g h t  becomes 
i l lumina ted .  That  t h e  s i g n a l  i s  red  can be confirmed by 
looking a t  t h e  c u r r e n t  s i g n a l  d i s p l a y  f o r  t h a t  ramp. The 
c y c l e ,  which begins when a  v e h i c l e  i s  d e t e c t e d ,  can be timed 
w i t h  t h e  a i d  of t h e  second hand on an o rd ina ry  watch, The 
l i g h t  f o r  t h e  ramp metering s i g n a l  w i l l  then t u r n  green on 
t h e  d i s p l a y  board (and s imul taneously  i n  t h e  f i e l d ) ,  and 
a f t e r  a  r e a c t i o n  pe r iod ,  t h e  v e h i c l e  can be "seen" t o  proceed 
down t h e  ramp a s  t h e  l i g h t  f o r  t h e  downstream d e t e c t o r  f l a s h e s .  
I t  can be confirmed t h a t  t h e  s i g n a l  r e t u r n e d  t o  r e d  by check- 
i n g  i t s  c o u n t e r p a r t  on t h e  d i s p l a y  board. An a c t u a l  f i e l d  
check i s ,  of course ,  t h e  b e s t  way t o  determine i f  equipment 
i s  o p e r a t i n g  c o r r e c t l y  and viewing t h e  d i s p l a y  board should 
n o t  be cons idered  a  s u b s t i t u t e  f o r  i t ,  However, it can 
s e r v e  a s  a  supplemental source  of informat ion .  
The l a s t  component of t h e  system invo lves  t h e  c o l l e c t i o n  
of d a t a  f o r  f u t u r e  o f f - l i n e  a n a l y s i s .  During t h e  e n t i r e  
peak pe r iod  a l l  i n p u t  and o u t p u t  informat ion  i s  s t o r e d  on 
computer memory d i s k s .  A t  t h e  end of each day t h e s e  d a t a  
a r e  converted t o  punched computer ca rds .  The ca rds  a r e  
l a b e l e d  and saved f o r  l a t e r  a n a l y s i s .  The system computer 
i s  used f o r  t h i s  purpose. 
Descr ip t ion  of Ramp Informat ion  Signs 
The i n s t a l l a t i o n  of t h e  e i g h t  ramp informat ion  s i g n s  
was of prime importance dur ing  t h i s  phase of  research^. A s  
s t a t e d  above, t h e s e  v a r i a b l e  message s i g n s  a r e  c o n t r o l l e d  
by commands from t h e  Contro l  Center  ( o r i g i n a t i n g  e i t h e r  from 
t h e  computer o r  manual ly) .  Each s i g n  i s  capable  of pre- 
s e n t i n g  a v a r i e t y  of messages depending on commands from 
t h e  Contro l  Center .  
Each s i g n  has a  meta l  frame and back whi le  t h e  f r o n t  
c o n s i s t s  of p l e x i g l a s s  panels .  Legends on t h e  pane l s  show 
ramp names, t h e  word " e n t e r "  o p p o s i t e  each ramp name and 
t h e  a l t e r n a t e  r o u t e  i n  t h e  form of a  s e r i e s  of  arrows. These 
panels  a r e  i l l u m i n a t e d  from behind by i n t e r n a l  r ed  and g reen  
neon tubing.  Thus, t h e  s i g n s  a r e  capable  of  producing a 
number of d i f f e r e n t  message combinations ( e i g h t  f o r  those  
s i g n s  wi th  informat ion  on t h r e e  ramps).  F igure  4 i n  Chapter 
One i n d i c a t e s  p o s s i b l e  v a r i a t i o n s  i n  s i g n  s t a t e  f o r  a  t y p i c a l  
s i g n .  
E l e c t r i c a l  C i r c u i t r y  f o r  Ramp Information Signs 
The e l e c t r i c a l  c i r c u i t r y  f o r  c o n t r o l  of t h e  v a r i a b l e  
ramp informat ion  s i g n s  i s  shown i n  F igure  A-3 .  Four r e l a y s  
(power, A ,  B,  and C )  accomplish t h e  t a s k  of swi tching t h e  
s i g n s  t o  t h e  proper  d i s p l a y  t o  r e f l e c t  c u r r e n t  condit ions.  
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ELECTRICAL CIRCUITRY FOR INFORMATION SIGNS 
The r e l a y s  a r e  of t h e  th ree -po le ,  double-throw type .  For 
each r e l a y ,  t e r m i n a l s  1, 2 ,  and 3 a r e  t h e  normal o r  "green1' 
p o s i t i o n .  Upon a c t i v a t i o n  of  swi tches  7 ,  8 ,  and 9 ,  t h e  p o l e s  
a r e  thrown t o  t e r m i n a l s  4 ,  5, and 6 .  
The r e l a y s  a r e  connected t o  t h e  Contro l  Center  by means 
of l e a s e d  te lephone l i n e s  u s i n g  a  power supply  of 110 v o l t s ,  
D.C. The power r e l a y  is a l s o  connected t o  a  115 v o l t ,  A.C. 
supply  and when a c t i v a t e d ,  swi tch  7 connects  t h e  power t o  
t h e  f l a s h i n g  motor i n s t e a d  of  green f o r  t h e  "A" r e l a y  - f i r s t  
ramp. This  t u r n s  on t h e  o t h e r  ramp names corresponding t o  
t h e  I1B" and "C" r e l a y s  and a l s o  t h e  f r o n t a g e  road arrow a t  
t h e  t o p  of t h e  s i g n  through swi tch  9 .  The message "ENTER" 
would f l a s h  b e s i d e  t h e  f i r s t  ramp i f  t h e r e  were no conges t ion .  
I f  any of  t h e  t h r e e  r e l a y s ,  A,  B, o r  C,  a r e  a c t i v a t e d ,  
swi tch  7 w i l l  be  thrown thus  changing t h e  ramp name c:olor 
from green t o  r e d .  The f l a s h i n g  motor f l a s h e s  t h e  f i , r s t  
ramp name i n  green,  b u t  i f  a l l  t h r e e  a r e  r e d ,  the t o p  arrow 
f l a s h e s .  
The s i g n a l s  f o r  a l l  t h e  changes a r e  t r a n s m i t t e d  by 







One important  c o n s i d e r a t i o n  i n  t h e  proper  func t ion ing  
of any d r i v e r  informat ion  system i s  a c o r r e c t  understanding 
by i t s  in tended r e c i p i e n t s  of t h e  meanings of t h e  messages 
being conveyed. I n  a d d i t i o n ,  where experiments a r e  b~eing 
conducted on t h e  s t r e e t  system which may be a  cause of 
temporary de lay  o r  inconvenience t o  homeward-bound motor- 
i s ts ,  it i s  e s s e n t i a l  t o  minimize p u b l i c  annoyance by t h e  
wides t  p o s s i b l e  d isseminat ion  of informat ion  about  t h e  
g e n e r a l  methods and t h e  in tended goa l s  of t h e s e  experiments.  
The p o t e n t i a l  f o r  adverse  p u b l i c  r e a c t i o n  i s  exemplif ied by 
t h e  l e t t e r  t o  "Action Line" i n  t h e  D e t r o i t  Free  Press, 
F igure  B-1,  concerning t h e  ramp metering o p e r a t i o n  published 
soon a f t e r  The Univers i ty  of  Michigan took over  t h e  Lodge 
Freeway f a c i l i t y .  
I n q u i r i e s  o r  comments from i n d i v i d u a l s  o r  media rep- 
r e s e n t a t i v e s  received prompt a t t e n t i o n  from q u a l i f i e d  p r o j e c t  
personnel ,  o r  where a p p r o p r i a t e ,  were r e f e r r e d  t o  o f f i c i a l s  
of governmental agencies  such a s  t h e  D e t r o i t  Department of 
S t r e e t s  and T r a f f i c .  I n  t h e  p a r t i c u l a r  case  of t h e  ramp 
conges t ion  mentioned i n  t h e  l e t t e r  reproduced i n  Figure  B-1, 
s t u d i e s  had a l ready  been planned t o  a l l e v i a t e  t r a f f i c  
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Wlirtt idiotic# ltigl~nnv plal~nvr- ,  !rut thaw traffic 
lights mitlvvag dnun 1l1r LOLSP, I r c c ~ ~ ~ a y  entrance 
ramps'! All they t l ~ k  i.; crtiate c~on:c'\tior~ on streelr lend- 
ing to the fl.rrr~ ny. It's . j u 4  olrt. more t lu~~ i l ,  expense 
the t;x~payrr gc'ts; -oriirtl for. - S. J . ,  I)rlroit. 
At  least nctt.oit tas1vi1.c.r~ n rcn ' t  ge!tinr: soclied for 
11. all. Stretch of thc L o d e  from the Ford to Davison 
ja a national proviry g~,~?unds.  Tile $:;OO,ODO cost of run- 
ning the rescarcl; projccl. - iSarnIi lights. closed cir- 
cuit TV, ovcrhcad !ane si;~:a!s . - .  is sha.red by all' 50 
states. This year the ovcr!~end s:gns wcrc turned off 
"for eeonamy rcaso!ls." Dr:roit trziliic director Algcr 
F. hIalo adniils the ramp 11gn!s, in:;tnllctl i l l  1967, havc 
causc.d bn.c:k-:~p rir,ob!cn~a, ynr i ic~~la l . ly  on G r ~ n d  Boll- 
levard. D c p a ~ ~ n ! c ~ i ~  is consi~!ering in~idll ing iicteclors 
in tile road n.l!ich c;r1t. , t  :r.!;r.:.:. t l ~ i ?  " g ~ "  light and 
. . ,  move traf!'ic \y!it.~~ ~ . ~ r : i  l,.2rt j>:,!t1g ? ; i t ,  
FIGURE B-1 
ADVERSE PUBLIC COMMENT TO M P  METERING 
back-ups and were subsequent ly  c a r r i e d  o u t  ( 1 4 ) .  These 
s t u d i e s  were a l s o  expla ined t o  ano the r  i n d i v i d u a l  who wrote 
a  c a r e f u l l y  cons idered  l e t t e r  on t h e  ramp meter ing  t o  t h e  
D e t r o i t  Department of S t r e e t s  and T r a f f i c .  
The p r o j e c t  made use  of  t h e  p r o f e s s i o n a l  p u b l i c  r e l a t i o n s  
personnel  a t  t h e  Highway S a f e t y  Research I n s t i t u t e  t o  p l a n  
p u b l i c  informat ion  programs and h e l p  i n  o b t a i n i n g  t h e  coopera- 
t i o n  of t h e  news media. The t h r e e  a r e a s  of p u b l i c  r e l a t i o n s  
concern were t h e  v a r i o u s  governmental agencies  wi th  i n t e r e s t s  
i n  t h i s  r e s e a r c h  and i n  Lodge Cor r idor  o p e r a t i o n ,  t h e  
m o t o r i s t s  who used t h e  c o r r i d o r  f o r  t r a v e l ,  and t h e  r e s i d e n t s  
i n  t h e  c o r r i d o r  a r e a .  
I n  t h e  l a t t e r  c a s e ,  t h e  f u n c t i o n  of t h e  ramp irlformation 
s i g n s  was t o  d i v e r t  t r a f f i c  away from t h e  Freeway on to  
p a r a l l e l  s u r f a c e  s t r e e t s ,  some of which were r e s i d e n t i a l .  I t  
was a n t i c i p a t e d  t h a t  problems might a r i s e  wi th  l o c a l  resi- 
d e n t s  p r o t e s t i n g  t h e  i n c r e a s e d  t r a f f i c  d i v e r s i o n  o r  p o s s i b l y  
t h e  d e l a y s  they  i n c u r r e d  a t  t h e  metered ramps when suburban 
r e s i d e n t s  and downtown workers were g iven  " u n r e s t r i c t e d "  
access  t o  t h e  Freeway. Such problems d i d  n o t  a r i s e  b u t  t h e  
c o n f l i c t  i n  t h e  use  of r e s i d e n t i a l  s t r e e t s  a s  a r t e r i a l s  
s u r f a c e d  e a r l y  i n  1969 when t h e  C i t y  of Highland Park 
contemplated t h e  i n s t a l l a t i o n  of four-way s t o p  s i g n s  a t  many 
i n t e r s e c t i o n s  a long two impor tan t  nor th-south  a r t e r i a l s  i n  




BY DOS I,ESIJ \t'SIS?( 
F r w  Press Stan Wrilw 
Hlghland Park's plans for c o n  
verting Second and TMrd into 
residential streeb could cause 
cltnotic eongcstion h Detroit, r 
Str~rl! ,  nnd Trnflic nrpnrmrnt 
ollicinl add Wednc.sdny. 
tliglllnnd P ~ r k  intends to be- 
Kln ruatnctlng tr;lllrc on the two 
major arteries by installing four- 
wag &op s i p s  every few blocka. 
Northbo~md Second and south. 
bound Third later would be con- 
verted' to two-way traffic, then 
eventually blocked oli. Highland 
Park ofticiirla believe the plnn 
wW1 be put into eHect this year, 
p o s s i b l y  b e e *  in three 
months. 
0 %  
TIlE ElTFX3 on the north. 
eoum corridor through Detrolt 
"ki gogoing to be ohms unle~s 
m e t i n g  praotlcal and f e ~ l b l e  
as worked out," accord in^ to 
Elbanford Gross, D e b i t  ~a.f.MO- 
operations engineer. 
OHicinls snid the two atre& 
each Barry about 20,000 catr 
daiiy tn Demlt, and 23,000 along 
the two-mile long rectfom tn 
Hi,*hlFlld Park, 
JIlghlnnd Park dUclnls my 
that ctrllir~g h;nlflr will hrip 
protect tlls rc*ldrntial char- 
nrti~r nl  t l ~ e  a r m  t l ~ w g b  
wt~ich ttio atreots psa,  
Gros.~, ~ s l d  Highland Park's 
p1,inn would hvoivs consirl6~bly 
nore than simply rerouting trnG 
i ~ c  to \Ynodwo.rd, Hamnton md 
otlirr major no!-'~!l.soum strcetJ. 
"How are we going to get the 
cars over to the ot!w etreets?" 
he said. 44Clairmount, Ch ioap  
Blvd. and others a re  heavily' 
traveled now. People already 
are complainin,a about them. By 
dumping additional traftie on to 
them, ~ e y ' l l  get bogged down 
evgn more." 
Also, he said, the othw north- 
m t h  streeta ts be berlounly 
affected. 
"Thdo mlng Is a ohain rase. 
tlon,"  he wid. 
. * ( I  
GROSS 8Am his: department 
and Highland Park ofiiclda had 
discussed the plan "very Mef- 
ly" h t  fall but that there was 
w Mioation t15 that time that 
I t  mdght be put fnto effect this 
soon. 
Highland Park offlctals said 
they hRd i n t e n d e d  b tdlk 
further with Detroit elreets end 
traific people once they, had A 
better idea ol when tho plan 
would be put Into effect. 
FIGURE B-2 
CITY OF HIGHLAND PARK PLANS TO DISCOURAGE THROUGH 
TRAFFIC ON TWO MAJOR LODGE FREEWAY 
CORRIDOR ARTERIALS 
Highland Park is  loca ted  j u s t  e a s t  of t h e  Lodge Freeway from 
near  Chicago Boulevard t o  McNichols Road (Figure 1 . The 
p o s s i b l e  l o s s  of t h e s e  two a r t e r i a l s  and t h e  r e s u l t i n g  
d i v e r s i o n  of t r a f f i c  t o  o t h e r  s t r e e t s  c o n s t i t u t e d  a con- 
s i d e r a b l e  t h r e a t  t o  e f f o r t s  t o  use t h e s e  s t r e e t s  a s  a l t e r n a t i v e  
r o u t e s  f o r  freeway u s e r s  i n  t h e  Lodge Corridor .  
Highland Park never implemented t h e s e  changes, b u t  t h e  
ev iden t  c o n f l i c t  i n  i n t e r e s t s  between t h e  c i t i e s  of Highland 
Park and D e t r o i t  emphasized t h e  cont inuing need f o r  mutual 
coord ina t ion  and communication where t r a f f i c  engineer ing  
modif ica t ions  were contemplated. For t h e s e  reasons ,  t h e  
resea rch  s t a f f  of t h e  Lodge P r o j e c t  endeavored t o  maintain 
c l o s e  c o n t a c t s  wi th  o f f i c i a l s  of both c i t i e s  and kept  both 
c i t i e s  informed of proposed changes i n  t h e  Lodge Corr idor  
and t h e i r  o v e r a l l  impact on t r a f f i c  opera t ions .  
Although t h e  D e t r o i t  Department of S t r e e t s  and T r a f f i c  
and t h e  Highland Park Pub l i c  Works Department were t h e  two 
governmental agencies  most d i r e c t l y  involved wi th  t h e  
resea rch  work, c o n t a c t s  were a l s o  necessary wi th  o t h e r  
agencies ,  both p u b l i c  and p r i v a t e ,  involved i n  va r ious  aspec t s  
of t h i s  work. These agencies included t h e  p o l i c e  departments 
of t h e  above two c i t i e s ,  t h e  Pub l i c  Light ing  Commission of 
D e t r o i t  (who i n s t a l l e d  t h e  ramp informat ion  s i g n s ) ,  t h e  
Wayne County Road Commission, t h e  Michigan Department of 
S t a t e  Highways and t h e  T r a f f i c  S a f e t y  Assoc ia t ion  of D e t r o i t .  
S a t i s f a c t o r y  r e l a t i o n s  were maintained wi th  o f f i c i a l s  of  a l l  
t h e s e  agencies .  
S ince  r e s e a r c h  e f f o r t s ,  and notably  t h e  new ramp condi- 
t i o n  informat ion  s i g n s ,  were d i r e c t e d  a t  t h e  i n d i v i d u a l  
m o t o r i s t s ,  p u b l i c  r e l a t i o n s  e f f o r t s  were cons idered  of nea r ly  
equal  importance wi th  t e c h n i c a l  planning.  Unless t h e  d r i v e r s  
who come i n  c o n t a c t  wi th  any innova t ive  t r a f f i c  dev ice  under- 
s t a n d  n o t  on ly  t h e  o p e r a t i o n  b u t  a l s o  t h e  purpose behind such 
a dev ice ,  they w i l l  be unable ,  and perhaps unwi l l ing ,  t o  
comply w i t h  i t s  i n s t r u c t i o n s .  I n  a  s i t u a t i o n  i n  which t h e  
aims of t h e  r e s e a r c h  involve  a  change i n  d r i v e r  behavior ,  t h e  
e f f e c t i v e n e s s  of  t h e  p r o j e c t  may depend on t h e  p u b l i c  r e l a -  
t i o n s  campaign. With t h e s e  c o n s i d e r a t i o n s  i n  mind, t h e  i n i t i a l  
o p e r a t i o n  of  a l l  new equipment i n s t a l l e d  i n  t h e  Freeway 
Corr idor  was accompanied by a p p r o p r i a t e  p u b l i c  informat ion  
a c t i v i t y .  
A concer ted  p u b l i c i t y  campaign was begun s e v e r a l  weeks 
b e f o r e  t h e  i n s t a l l a t i o n  of t h e  ramp informat ion  s i g n s .  On 
May 15, 1969, t h e  news media were informed t h a t  t h e  new s i g n s  
would b e  i n s t a l l e d  i n  a  few weeks. The purpose of t h e  new 
s i g n s  was expla ined i n  a p r e s s  r e l e a s e  (Figure  B-3) and back- 
ground informat ion  on t h e  p r o j e c t  was provided.  
* I #  FROM T H E  UNIVERSITY OF MICHIGAN 
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May 15,  1969 (39) 
Contact:  Chuck Flixom 
Phone : , 764-6504 
FOR IMMEDIATE RELZASE: 
ATTENTION NEYS DESKS; This i s  s en t  mainly a s  an advisory,  a l though you 
may, of course ,  use i . t  i f  you wish. A news conference t o  demonstrate 
t h e  ope ra t ion  of t h e  new Lodge Freeway f ron tage  road information s igns  w i l l  
be held a s  soon a s  i n s t a l l a t i o n  procedures w i l l  permit .  The most probable 
time and p l ace  f o r  t he  news conference a r e  a t  the  Herman Kei fer  Provlng 
Ground Hezdquarters i n  about t vo  weeks, 
Northbound moto r i s t s  on the  John C.  Lodge Freeway w i l l  g e t  more and 
c l e a r e r  in format ion  soon, when e i g h t  new f rontage  road information s igns  
a r e  i n s t a l l e d .  
The e i g h t  will rep lace  fou r  now i n  usc  and provide fou r  more i n  new 
loca t ions .  
Replacemants w i l l  be made a t  ramp l o c a t i o n s  a t  West Grand Boulevard, 
Seward, 'chicago, and FJebb. Signs w i l l  be newly placed a t  t he  Eavision 
s e r v i c e  d r ive ,  Linwood, Livernois ,  and, l*Jyoming. This w i l l  extendl t h e  
ramp informat ion  system 'from i t s  p r e sen t  3.2 mi les  t o  about 6 mi les  on the  
Lodge Freeway. 
The purpose of  t he  s igns  i e  t o  suggest  t o  northbound motoria!ts a 
s i n g l e  c l e a r  rou t e  t o  t h e  freeway. The o ld  ~ i g n s  were considered ambiguous 
because they  d i d  n o t  spec i fy  a s i n g l e  rou t e .  
The new s i e n s  w i l l  a l s o  be more l e g i b l e  than  the  old ones. They w i l l  
be l a r g e r  and more d i s t i n c t l y  l e t t e r e d ,  
The func t ion  of  the  s igns  i s  j u s t  about  t he  same. Sensors on ramps 
w i l l  d e t e c t  t r a f f i c  dens i ty ,  sending Lnformation t o  t he  computer a t  t he  
National  Proving Ground f o r  Freeway Surve i l l ance  and Control  headquarters  
a t  Herman Kiefer  Hospi ta l .  An IBM 1800 computer con t ro l s  t h e  ramp 
informat ion  s i g n s .  
(more) 
FIGURE B-3 
PRESS RELEASE ANNOUNCING FORTHCOMING INSTALLATION 
OF RAMP CONDITION INFORMATION SIGNS 
(38) Lodge Freeway Page 2 
The freeway information signs w i l l  opera te  between I:30 p.m. and 
6:30 p.m. as a t  p r e s e n t .  
I n s t a l l a t i o n  of the  s igns  :<ill be made by the  Det rc i t  Public Light ing  
Commission and t h e  c i t y  of Higt land Park. Completion of the i n s t a l l a t i o n  
i s  expected by mid-Mzy. 
The s igns  a r e  p a r t  of the  p r o j e c t  of  t h e  National  2 3 v i n g  Ground f o r  
Freeway Surve i l l ance  and C o n t m l .  Goal of t he  p r o j e c t  t: t o  f i n d  ways 
t o  ease congest ion on combined freeway and su r f ace  stree: systems t h a t  
a r e  overtaxed a t  rush  hours b u t  zdequate through the  reE: of t h e  day. 
The p r o j e c t  i nc ludes  the  t e l e v i s i o n  s u r v e i l l a n c e  s p t e m  and the  
ent rance  ramp s i g n a l s .  
The Highway Sa fe ty  Research I n s t i t u t e  o f  The U n i v e r ~ i t y  of Michigan 
has been execut ing  t h e  c o n t r a c t  f o r  t h e  s tudy s ince  NoverSar of last  year .  
The previous c o n t r a c t o r  was t h e  Texas Transpor ta t ion  I n s x t u t e ,  which began 
work on the  ramp s igna l ing  system i n  January 1967. 
The p r o j e c t  i s  c a r r i e d  ou t  wi th  t h e  coopera t ion  of  s eve ra l  governmental 
u n i t s :  t h e  D e t r o i t  Department of S t r e e t s  and T r a f f i c ,  t:? Michigan 
Department o f  S t a t e  Highways, t h e  C i ty  of  Highland Park, the  Wayne County 
Road Commission, an6 U-M. 
The p r o j e c t  i s  p a r t  of the  National  Cooperative H i ~ b r a y  Research 
Program, administered by the Highway Research Board of th? National  
Academy o f  Sciences-National  Academy of Engineering. S q p o r t  f o r  t h e  NCHRP 
comes from the  American Associa t ion  of S t a t e  Highway O f f i c i a l s  and the  
U. S. Bureau of  Publ ic  Roads. 
(R2, Det R & TV; 24 sp .  10  t o  I.!ixom) 
F I G U R E  B-3 
(CONTINUED) 
A Tuesday, June 3 ,  1969, was s e l e c t e d  a s  t h e  f i r s t  day 
of o p e r a t i o n  of t h e  ramp cond i t ion  informat ion  s i g n s  i n  
o r d e r  t h a t  a  p r e s s  conference could be he ld  t h e  day before .  
L e a f l e t s  exp la in ing  t h e  purpose of t h e  new s i g n s  and t h e  
a l t e r n a t e  r o u t e  concept  were prepared wi th  t h e  coopera t ion  
of the  T r a f f i c  Sa fe ty  Associa t ion  of D e t r o i t  ( P l a t e  B--1) . 
They were t o  be passed o u t  t o  a s  many d r i v e r s  a s  p o s s i b l e  a t  
t h e  e i g h t  metered ramps and Wyoming dur ing  t h e  metering hours 
of 2:30 t o  6:30 p.m. Considera t ion  was a l s o  given t o  d i s t r i -  
bu t ing  l e a f l e t s  a t  major sources  of t r a f f i c  us ing  t h e s e  ramps 
such a s  t h e  o f f i c e  complex i n  t h e  New Center  a r e a  served by 
t h e  West Grand Boulevard ramp and t h e  i n d u s t r i a l  a r e a s  i n  
t h e  nor the rn  h a l f  of t h e  c o r r i d o r .  The l i m i t e d  a v a i l a b i l i t y  
of personnel  rendered t h i s  i n f e a s i b l e ,  a l though t h e  e x i s t i n g  
i n t e r - o f f i c e  communications network a t  t h e  General Motors 
Building i n  t h e  New Center  a r e a  was used t o  advantage i n  
sending l e a f l e t s  t o  t h e s e  o f f i c e s .  
PLATE B-1  (opposi te  page) 
LEAFLET DESCRIBING RAMP 
INFORMATION SIGNS 
New Signs I n  
n T ~ R  hYt~rnata.; Htri~te Provixies A Q~rick W a y  Wssiwc During Rush Houas 
A By Usir~g 'The Adternate Route To E~Y,.,#%;ZSS Crowded Portions O f  The Fseeus;ny, You 
Escape C~ragc:stilravr ,At 'The Entrance Wairrps. 
Each New Sign T e l l s  You I he Best Point To Enter The Freeway In Order To Avoid  
Heavy Traffic A E I ~  ZlleSays 41's [teaching llorne. 
TH A MEAN NG FOR YOU 
The  new s igns  give information on traff ic  condit ions on the neares t  entrance ramp and 
the  two ramps immediately following. The  condit ions are indicated: 
ENTER (f lashing green) - Enter Freeway at this ramp. 
GREEN - Conditions here are not congested. 
FLASHING GI?IEEN - Continue along alternate route. 
WEB -- T h i s  ramp i s  congested. 
E X A M P L E  7 :  Y o u  a re  d r i v i n g  n o r t h  a long  
H a m i l t o n  A v e n u e  approach ing  Webb Avenue  
and  w a n t  t o  en te r  t h e  F r e e w a y .  T h e  name o f  
t h e  s t r e e t ,  Webb, a n d  i t s  urcow a re  bo th  
i l8uminated i n  green.  T h e  ENTER s i g n  n e x t  
to  Webb i s  a l s o  i i os i . ! i ng  i n  green.  Y o u  can 
e x p e c t  to  enter  t h e  F r e e w a y  v i a  t h e  Webb 
rarnp w i t h  l i t t l e  o r  no d e l a y .  
Al l  t h e  ramps shown on t h e  s ign w i l l  be 
shown in  W E D  i f  t h e  r a m p s  are  c o n g e s t e d  
and you may be de layed  in en te r ing  at any 
of t h e s e  p o i n t s .  T h e  ar row at  t h e  t o p  o f  t h e  
s ign w i l l  then be f i 'ashing bn yr'een d i r e c t i n g  
you t o  proceed far ther  a long  t h e  a l t e r n a t e  
route t o  f i n d  t h e  b e s t  po int  for  en te r ing  the 
F r e e w a y .  
EXAMPLE 2 :  Y o u  a re  d r i v i n g  n o r t h  a l o n g  
t h e  E a s t  L o d g e  S e r v i c e  D r i v e  approach ing  
Seward Avenue .  Y o u  w a n t  t o  en te r  t h e  F r e e  - 
w a y  by t h e  Seward ramp. Y o u  see,  however ,  
t h a t  t h i s  ramp and  i t s  orrorv are i l l u m i n a t e d  
i n  red - an i n d i c a t i o n  o f  conges t ion  on t h e  
ramp. T h e  g reen  arrow t e l l s  you to  p roceed  
p a s t  t h e  C h i c a g o  B o u l e v a r d  ramp w h i c h  i s  
a l s o  conges ted  ( n o t i c e  t h e  red s t ree t  name 
and  red a r r o w )  to  t h e  Webb A v e n u e  ramp, 
w h i c h  i s  c l e a r  a s  shown by t h e  f lask l ing 
grecrr E N T E R  s i g n ,  green s l r e e t  nume,  crnd 
green orrow.  H e r e  you  s h o u l d  be a b l e  t o  
enter  t h e  L o d g e  F r e e w a y  w i t h  l i t t l e  or no 
d e l a y .  
The aiternate route provides a qlaick way 
home during rush hours.  
Eight new ramp condition information 
signs will begin operation on the ramp- 
metering segment of the northbound John 
C. Lodge Freeway Tuesday, June 3, 1969. 
These signs (S f#  T , O ~ ~ P ~ ~ S P  S L ~ P  ) will 
inform northbound motorists of traffic 
conditions on the nearest entrance ramp 
and the two ramps immediately following. 
They advise drivers either to enter the 
Lodge Freeway by the nearest ramp or to 
proceed farther along the a / t ~ m a c r  roufe 
to a ramp where there i s  l e s s  congestion 
and easier access .  
One way to improve traffic conditions 
for the individual motorist without build- 
ing new highways i s  to suggest that he 
use existing street systems. Many of 
these systems provide satisfactory routes 
but are not currently being used to their 
full capacity, especially during rush 
hours. 
Each sign tells you the best point to 
enter the f reeway in  order to avoid heavy 
traffic and delays in reaching home. 
During 1969, the northbound Lodge 
Freeway Corridor will provide a testing 
ground to determine whether motorists 
will change their route habits when pro- 
vided with reliable, up-to-the-minute 
information on attractive n l t ~ r n a t ~  7 a u t ~ a  
This information i s  based on computer- 
ized processing of traffic flow data con- 
tinually gathered from more than fifty The new freeway ramp signs are the 
locations within the Freeway Corridor. first of a series of innovations designed 
By using the alternate route to by-pass to assis t  the motorist in route selection 
crowded portions of  the Freeway, you by providing information on Freeway Cor- 
escape congestion at the entrance ramps. ridor traffic conditions, and are used in 
The alternate route  suggested here runs conjunction with the ramp-metering s ig -  
parallel to the Lodge Freeway a s  indi - nals and television surveillance of acci - 
cated by the grePn Tino on the map. This dents during afternoon rush-hour traffic. 
route provides a helpful alternative to The project i s  being carried out by The Prepared B y  T h e  
freeway travel by lessening travel time University of Michigan under contract ~ ~ j l ~ ~  xalely A~~~~~~ ~~~ 
and delays due to congestion on entrance with the Highway Research Board and in O,f Detroit For T h e  
ramps. Also, traffic diverted to the a l t e r  cooperation with the Michigan Department U n z ~ e r s z t y  o f  lllzchlgan 
nate  rout^ will relieve the burden pre- of State Highways, the Wayne County Nzghway Sajety  
sently carried by the freeway and help Road Commission, the City of Detroit, 
Research ins tz tute  
everyone to get home earlier. and the City of Highland Park. 
An advance b r i e f i n g  was he ld  May 20th a t  t h e  Department 
of S t r e e t s  and T r a f f i c  i n  D e t r o i t .  The purpose of t h i s  
meeting was t o  inform t h e  v a r i o u s  agencies p a r t i c i p a t i n g  i n  
t h e  Lodge P r o j e c t ,  i nc lud ing  t h e  D e t r o i t  P o l i c e  Department, 
t h a t  t h e  s i g n s  were t o  become o p e r a t i o n a l .  I t  was important  
t o  keep t h e  p o l i c e  informed a s  they were requ i red  a t  the  
West Grand Boulevard s i g n  t o  p r o t e c t  news photographe:rs and 
a l s o  a t  t h e  o t h e r  l e a f l e t  d i s t r i b u t i o n  s i tes  t o  a s s u r e  smooth 
t r a f f i c  o p e r a t i o n s .  
On June 2nd, t h e  day be fo re  f o u r  of t h e  s i g n s  began 
o p e r a t i o n ,  a p r e s s  conference was he ld  a t  t h e  Howard Johnson 
New Center  Motor Lodge i n  D e t r o i t .  A l l  a r e a  news media were s e n t  
w r i t t e n  i n v i t a t i o n s .  D r .  Donald E .  Cleveland, Princi.pa1 
I n v e s t i g a t o r  f o r  t h e  Lodge P r o j e c t ,  Alger F. Malo, Di rec to r  
of t h e  D e t r o i t  Department of S t r e e t s  and T r a f f i c  and 
Harold H. Cooper, Chairman of t h e  P r o j e c t  Operat ing Committee, 
spoke t o  t h e  r e p o r t e r s .  Also p r e s e n t  were Edward Wujcik, 
Di rec to r  of t h e  Highland Park Department of Pub l i c  Works, 
Donald Orne, Michigan Department of S t a t e  Highways, Oscar 
Gunderson, A s s i s t a n t  County Engineer of t h e  Wayne County Road 
commission and Anthony Freed, D e t r o i t  Department of S t r e e t s  
and T r a f f i c .  
The conference was a t t ended  by r e p o r t e r s  from t h e  t h r e e  
~ e t r o i t  network t e l e v i s i o n  s t a t i o n s  and t h e  two major d a i l y  
newspapers and by a p u b l i c  r e l a t i o n s  r e p r e s e n t a t i v e  of t h e  
General Motors c o r p o r a t i o n .  Repor ters  were g iven a p r e s s  
r e l e a s e  (Figure  B-4)  and cop ies  of  t h e  exp lana to ry  l e a f l e t  
f o r  m o t o r i s t s .  These m a t e r i a l s  were a l s o  d e l i v e r e d  t o  major 
~ e t r o i t - a r e a  r a d i o  s t a t i o n s .  Following t h e  p r e s s  conference ,  
those  i n  a t t endance  were g iven  a t o u r  of  t h e  Contro l  Center  
and were shown t h e  West Grand Boulevard s i g n  i n  o p e r a t i o n .  
The s i g n  was c o n t r o l l e d  manually t o  enab le  photographs and 
v ideo t a p e s  f o r  t e l e v i s i o n  news programs t o  be  made, 
Coverage of  t h e  new s i g n s  appeared i n  t h e  Tuesday 
e d i t i o n s  of both  t h e  D e t r o i t  Free  P r e s s  and D e t r o i t  News - 
(F igure  B-5). (Photographs of  t h e  West Grand Boulevard s i g n  
accompanied bo th  a r t i c l e s  b u t  a r e  n o t  reproduced i n  F igure  
B - 5 , )  Opera t ion  of  t h e  s i g n  was shown dur ing  t h e  Monday 
evening news t e l e c a s t s  of  t h e  t h r e e  network s t a t i o n s  accompanied 
by an i n t e r v i e w  wi th  t h e  P r i n c i p a l  I n v e s t i g a t o r .  The s i g n s  
were a l s o  mentioned on s e v e r a l  r a d i o  s t a t i o n s  and i n  t h e  
Monday New Center  News n e w s l e t t e r  (Figure  B-6). The news- 
l e t t e r  used t h e  p r o j e c t ' s  p r e s s  r e l e a s e  of May 27th f o r  t h e i r  
COPY 
On t h e  a f t e r n o o n  of  June 2 ,  t h e  l e a f l e t s  e x p l a i n i n g  t h e  
a l t e r n a t e  r o u t e  system and t h e  o p e r a t i o n  of  t h e  s i g n s  were 
d i s t r i b u t e d  t o  m o t o r i s t s  a t  t h e  e i g h t  ramps. The d i s t r i b u t i o n  
took p l a c e  from 2:30 p.m. t o  6:30 p.m., t h e  pe r iod  of ramp 
meter ing  and t h e  r e g u l a r  o p e r a t i o n  of  t h e  s i g n s ,  Two people  
#I . . FROM THE U N I V E R S I T Y  OF MICHIGAN 
bEVS SERVICE, 601: I;02IIi. 'ISTUTION GUILDIhG ANN ARBOR, MI: i I G A N  48104 
Contact: Chuck Wixom 
Phone: 764-6504 
June 2, 1969 
FOR IMMEDIATE RELEASE 
Eight new freeway ramp condition s igns  w i l l  go i n t o  operation i n  the  
John C. Lodge Freeway Corridor on Tuesday, June 3,  a t  2:30 p.m. 
Dr. Donald E. Cleveland, principal  investigator of the research group 
working on the  Lodge, explained the  purpose of the  s igns  a t  a press  
conference Monday (June 2) a t  Howard Johnson's New Center Motor Lodge. 
By giving information on ramp congestion a t  th ree  successive entrance 
ramps, the  s igns  help  northbound motorists  s e l e c t  the  quickest route t o  the  
freeway. The s igns  advise dr ivers  e i the r  t o  enter  the  freeway by the  near- 
e s t  ramp or t o  proceed far ther  along the  a l t e r n a t e  route  (a s e r i e s  of 
surface s t r e e t s  running p a r a l l e l  t o  the  freeway) t o  a less conqested ram& 
(The map on the  at tached l e a f l e t  shows the  a l t e r n a t e  route,  a six-mile . 
sect ion extending northwest from Grand Boulevard t o  Wyoming.) 
The e igh t  new signs replace four ramp information s igns  now i n  use and 
provide information a t  four new locations.  The replacement signs a r e  
located on the  Lodge Service Drive near West Grand Boulevard and Seward, . 
and on Hamilton near Chicago and Webb. New s ign locat ions  a r e  on Hamilton 
near the  Davison Service Drive, on Fenkell near Linwood and Livernois, and 
on Couzens Drive near Wyoming. 
The new s igns  suggest t o  northbound motorists  a s ingle  l e s s  congested 
route  t o  t h e  freeway. In addit ion,  t h e i r  larger  and more d i s t i n c t  l e t t e r -  
ing gives them improved l e g i b i l i t y .  
The information given the motorists  i s  accurate and up-to-the minute. 
Electronic detectors  a t  the entrance ramps measure waiting l i n e  length 
FIGURE B-4  
PRESS RELEASE ON INAUGURATION OF 
RAMP CONDITION INFORMATION SIGNS 
and au tomat ica l ly  send the  information over l i n e s  leased from Michigan B e l l  
to an IBM 1800 computer a t  t h e  Control  Center a t  Herman Kiefer Hospi tal .  
Here, t h e  computer ins tan t ineous iy  p-ocesses t h e  data  and determines t h e  
message t o  be f lashed on each s ign.  
The ramp c o n d i t i o ~ l  i n f o r ~ ~ l a t i o n  s igns  w i l l  opera te  on weekdays from 
2230 t o  6230 p.m., w:.,en freeway trz ' f ic  is t h e  heav ies t .  They work i n  
conjunct ion with d e t e c t o r s  a t  more than f i f c y  locat ionn i n  the  freeway 
cor r idor ,  e x i c t i n g  rcnp metering signal: and te lev in ion  surve i l l ance  t o  
reduce congest.ior1 and delays.  
T r a f f i c  diverts.! f ron :he congested entrance ramps can be e a s i l y  
handled by t h e  a l t e r n a t e  r o ~ ? t e .  These s t r e e t s ,  a t  p resen t ,  c a r r y  consid- 
e rab ly  fever  c a r s  then t h e i r  capaci ty.  Not only do motoris ts  using t h e  
a l t e r n a t e  r o u t e  save time, but with tho freeway's burden reduced, everyone 
g e t s  home quicker. 
The e i g h t  new s igns  a r e  being i n s t a l l e d  a s  p a r t  of  a research p r o j e c t  
studying ways t o  improve freeway cor r idor  t r a v e l .  This  phase focuses on 
t h e  &iver  -- b : i l l  he change h i s  rou te  h a b i t s  when provided with r e l i a b l e ,  
t imely information on a t t r a c t i v e  a l t q r n a t e  routes? The research is  being 
conducted by The Universi ty  of Kichigan Highway Safety Research I n s t i t u t e  
under a c o n t r a c t  f ron  t h 3  Highway Research Board of t h e  National  Academy 
of  Sciences. 
Barold Cooper, engineer of  t r a f f i c  and s a f e t y  f o r  t h e  Michigan Depart- 
ment of  S t a t e  Highways and chairman of t h e  opera t ing  committee of l o c a l  
highway agencies ,  introduced D r .  Cleveland and opened t h e  conference. 
Alger F. Malo, d i r e c t o r  of  t h e  D e t r o i t  Department of  S t r e e t s  and Traf f ic :  
Oscar Gunderson, a s s i s t a n t  county highway engineer of t h e  Wayne County 
Rord Commission; and Edvard Wujcik, Sighland Park d i r e c t o r  of publ ic  works, 
were a l s o  present .  A l l  t hese  agencies play important r o l e s  i n  the  Lodge 
p r o j e c t  . 
Motor i s t s  using t h e  northbound freeway w i l l  receive hand-outs with 
d e t a i l e d  explanat ions of  t h e  operat ion and purpose of  t h e  new signs.  The 
hand-outs w i l l  be d i s t r i b u t e d  Monday a t  t h e  e i g h t  ramp loca t ions  where t h e  
new s i g n s  have been i n s t a l l e d .  
F I G U R E  B-4 
( C O N T I N U E D )  
1 8 4  
erized Signs to 
e Lodve a Drivers 
BY RORrRT.1 MACKEY 
rraa Press Stall Wrlter 
Northbound motorists who want to 
enter the Lodge Freeway between W. 
Grand Dlvd. and W. ?ilcS~chois wi!l 
have a new set of signs to guide them 
Tuesday. 
From 2:30 to 6:30 p.m. each day, 
the signs will indicate whether the 
nearest ramp is congested, whether 
!he next two ramps are crowded or 
clear, and whether it would be better 
to follow an alternate route of sur- 
face streets. 
All the motorist has to do is learn 
to keep one eye om the road ahead and 
one eye on the sign long enough to 
figure out what the computer that con- 
trols it wants him to do. 
THE SIGKS are part of a research 
. project to determine whether the wea- 
ry homeward bound drive can change 
his habits when he is given up-to-date, 
reliable information about his route. 
A University of hIic1iigm research 
team designed the new systcm, and 
Dr. Donaid E. C:t.vcland, the chief in- 
vestigator, said Monday :hat i t  doesn't 
have to work ~ e r f ~ c 1 I y  to he a SIICCCPF. 
Even if a liniired number of cars 
can be diver!ed to sur?ace etreets, Dr. 
Cleveland said, some ramp congestion 
will be re!ieved, "and everybody wlil 
get home faster." 
Each sixn is bisected by r white line 
which indicates the freeway. To the 
left of the white line are three labels, 
bepinning at  the bottom with "This 
E\it" and working northward with the 
names of the next two exits, 
To the right is a path of northbound 
arrows which stands for the alternate 
surface route. Another set of arrows 
angles off from this toward the exit 
labels, and opposite each of these is a 
panel which can flash the word "enter" 
at appropriate times. 
The motorist should do all right if 
he keeps in mind that red means 
"stop" and green means "go." 
When the green "enter" flahses. he 
will be advised to enter the freeway at  
the entrance indicated opposite, also in 
green. 
If a given ramp is congested, Its 
name, and the arrow pointing to it, 
111 be 11ghtsd n red, telling the driver 
to proceed on the ~l ternate  route until 
be lvtnes to R "green" entrance. 
T ~ ~ r t i  to Page 8.4, Colun~n 3 
FIGURE B-5 
NEWSPAPER COVERAGE THE DAY RAMP INFORMATION 
SIGNS BECAME OPERATIONAL 
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Lodge Frcewnv 
G p t s  -Yew Signs 
T'b2 IAC!VC ' ) L ~ + ~ I I I C  b ; t!ir I. v l : ~  
Fi. t : t ,~ \~ay siqning change u , ~ i l  IJP 
lield from ",m. to 12 noon on 
Monday (June  2)  at  Howard 
Johnson's S e w  Center lliolor 
Lodge nn \Vest Grand Blvd., in 
the Boi<:e~ 3rd H ~ o m  South. 
Details of the operation of the 
new signs and their purpose will 
be given at  thc ncws confcrcnce 
by Dr. Donald E .  Cleveland of 
the University of Michigan High. 
way Safety Research Institute. 
Dr. Cleveland directs the project. 
which is sponsored by the High. 
way Research Board. 
Purpose of the signing change 
is to give motorists using the 
north-bound Lodge Freeway in- 
formation about traffic conditions 
ahead to hclp them selcct the 
quickest route. 
Representatives of the other 
agencies coopcrating on the proj- 
ect  will also he present. These 
include the Detroit Department 
of Streets and Traffic, the Wayne 
County Road Commission, thc  
Dctroit Police Departmolt ,  the 
City of I l igh l i~nd  P:lrk, and the  
State ! i ~ ; i ~ \ . ,  : i \ .  De[)ar.ir::cn!. 
It is int*.ndcd tlrat tllc new 
signs b c c o ~ ~ r c  i ~ p t ~ ~ t ~ i ( ~ n : ~ l  011 the 
IIOI l11l~0~1:~d I.o !.c Free i~ay  on 
June 3 a t  2:30 p.m. 
F I G U R E  B-6 
NEW C E N T E R  N E W S L E T T E R  COVERAGE O F  NEW RAMP 
C O N D I T I O N  I N F O R M A T I O N  S I G N S  
wearing orange ves ts  and one policeman were s ta t ioned a t  
each ramp. The policeman was present i n  case problems arose 
from congestion caused by queued vehicles waiting t o  receive 
the l e a f l e t .  ( A t  Wyoming, an unmetered ramp, an advance 
warning s ign informed dr ivers  of the need t o  stop on the 
ramp to  pick up the l e a f l e t . )  An estimated 10,600 motorists,  
9 0 %  of those enter ing the ramps t h a t  day, accepted the 
leaf l e t .  
Some l e a f l e t s  were a l so  passed out a t  a large parking 
l o t  adjacent t o  the West Grand Boulevard ramp when ext ra  
personnel were avai lable .  Vehicles leaving the parking l o t  
entered the northbound frontage road jus t  north of t h i s  
entrance ramp. Also, l e a f l e t s  were attached t o  the June 2nd 
General Motors Daily News Summary d is t r ibuted  t o  135 o f f i ces  
i n  the New Center area (Figure B - 7 ) .  
News coverage of the i n i t i a l  operation of the new signs 
was accurate and thorough. This may be a t t r ibu ted  t o  the 
press conference which gave the reporters  an opportunity t o  
speak individually with D r .  Cleveland, M r .  !-lalo and M r .  Cooper. 
Several aspects of public r e l a t ions  were learned from 
t h i s  press conference. The reporters  came only a f t e r  an 
addi t ional  phone c a l l  the morning of the conference. I t  was 
decided t h a t  the wri t ten inv i t a t ion  should be accompanied by 
G E N E R A L  M O T O R S  C O R P O R A T I O N  
June 6, 1$9 
Dear Dr. Clevela~~d.: 
As:ac'lsir Is a co>;r of CID ;::se 2 Da+PJ i?e?l~ SLU:S"S,-J c 3 n t a i d . y  "uho 
e:cgla:;a;isn cf the T,oi.;c Freewzj ALZzrm~e Rou';:rg Sys.cen. 
The SUI- was distri3utod t o  135 offices i n  the General Motors 
Building. I &I certain the freemy infomat ion proved helpful i;o 
those of us TAO trcvel the Lodee each working ~ W J .  
I ~ m s  pleased t o  attend your news conference, and stand ready t o  
a s s i s t  you i n  the future. 
publ ic  Relations Steff" 
~ n / n t  
Enc . 
General Motors Building 3044 Wort Grand Boulevnrd Detroit, Michigan 48202 
FIGURE B-7 
DISTRIBUTION OF EXPLANATORY LEAFLETS TO 
GENERAL MOTORS OFFICES IN THE NEW CENTER 
a c a l l  t o  t h e  C i t y  ~ d i t o r  o r  a  s p e c i f i c  c o n t a c t .  Then, a  
follow-up c a l l  should be  made a t  8:00 a.m. t h e  morning of  
t h e  conference.  
Secondly, a  meeting scheduled f o r  10:OO o r  1 1 : O O  a.m. 
i s  p r e f e r a b l e  t o  one a t  9:00 a.m. Newsmen must o f t e n  meet 
morning d e a d l i n e s  be fo re  10:OO a.m. Even though t h e  con- 
f e r e n c e  was t o  be h e l d  a t  9:00 a.m., most r e p o r t e r s , d i d  no t  
come u n t i l  l a t e r .  Another f a c t o r  t o  be cons idered  i n  
schedul ing  i s  ho l idays  o r  o t h e r  s p e c i a l  events .  The meeting 
took p l a c e  t h e  Monday a f t e r  Memorial Day when t h e  a t t e n t i o n  
of news media was d i v e r t e d  t o  weekend even t s .  C o n f l i c t s  
such a s  t h i s  should be  avoided. 
Another way t o  improve coverage and guaran tee  accuracy 
of informat ion  may be t o  supply advance t e l e v i s i o n  and r a d i o  
t a p e s .  I n q u i r i e s  t o  The Univers i ty  of Michigan News Se rv ice  
i n d i c a t e d  t h a t  t h e s e  t a p e s  could be  ob ta ined  through them a t  
moderate c o s t  . 
P u b l i c  r e l a t i o n s  e f f o r t s  r ega rd ing  t h e  new s i g n s  were 
continued where a p p r o p r i a t e .  A p r e s s  r e l e a s e  was i s s u e d  when 
t h e  s i g n s  were temporar i ly  turned o f f  t o  r e s o l v e  s e v e r a l  
problems encountered i n  t h e i r  i n i t i a l  o p e r a t i o n  (F igure  B - 8 ) .  
I n  o r d e r  t o  e v a l u a t e  d r i v e r  response t o  t h e  new s i g n s ,  
a  q u e s t i o n n a i r e  ( P l a t e  1) was w r i t t e n ,  again  
wi th  t h e  coopera t ion  of  t h e  T r a f f i c  Sa fe ty  ~ s s o c i a t i o n  of  
. . . FROM THE UNIVERSITY OF MICM tGAN 
July .3,  1969 (11) 
Contact: Chris Carey 
Phone: 764-7260 
POR IMMEDIATE RELEXSX 
The new e l e c t r o n i c a l l y  con t ro l l ed  s igns  which t e l l  motor is ts  t he  
condi t ion  of e i g h t  northbound ramps on the  John C. Lodge Freeway w i l l  be 
turned o f f  next week (July  7-11). 
They w i l l  go back on again a t  2:30 p.m. Monday, Ju ly  14, i n  time 
f o r  t h a t  day ' s  evening rush hour. The temporary shutdown i s  t o  permit 
checking the  equipment. 
Tne signa a r e  a t  the  ramps a t  West Grand Blvd., Seward, Chicago, 
Webb, Davison, Oakman, Linwood, and Livernols.  Mey were i n s t a l l e d  i n  
e a r l y  June a s  p a r t  of a research  p r o j e c t  conducted by the  University of 
Michigan and various c i t y ,  s t a t e ,  and f e d e r a l  agenciee. 
By providing up-to-the-minute information about t r a f f i c  conditions 
on the  freeway ramps, the  s igns  enable motor is ts  t o  choose the  f a s t e s t  
route  how.  
(50 s p e c i a l )  ssb  
PRESS RELEASE ANNOUNCING TEMPORARY 
SHUT-DOWN OF RAMP INFORMATION SIGNS 
D e t r o i t  Free Press  --- 
J u l y  16, 1960 
Xzca y Comtputer Survey Planned 
- 
Blxteen 0range.veoted work. r a l t p j  alorg :nr? exprrmvny. rntcr the Inrun!. at  one exit Isp to Dr.  Wndd Cleveland, 
W I  W l i l  be handlng out ql!es. Tile b!~lt . !h l t i u  tclc~i.ion or !Ire the srnion drive to oro:ecl s m a p e r ,  lt'l ready LO 
Uonnlires T.?urxd&y to rno:ar. rnnlt:r~om dung ~ h t  erl,rt.%r. the nrr* one. 
. - 
I l U  entering the U g e  Free. mag ulvi,+~ n~,nilor t r r l l iv  itod r\l.Aoah the new r).Rnrn "&evelrnd and his team 
' L l Y .  f r , d  I n f n r ~ ~ ~ ~ t i n n  r ; l e  r ,,nni. wlq sr,ti'irtl nrnr r rn<~;la !-om :h. I?n;vrr i ih  of 3Ilclll. . .. . . . . ,. - . . . . . . . . . . . - . . ..  - . ... - . . . , .. . . 
The q.uUonnalns are de. patcr. 'Ihe ~ ~ o a ~ p l l ~ r  rrp ;,lr8 q a .  !I has not been ci>crrl. gin bop9 the lnlormkllcn sb 
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NEWSPAPER COVERAGE OF QUESTIONNAIRE DISTRIBUTION 
FIGURE B-8 
FOLLOW-UP PUBLICITY ON CONTINUED OPERATION 
OF RAMP INFORMATION SIGNS 
D e t r o i t .  They were p r i n t e d  on a  form which could be f o l d e d  
and gummed t o  form an envelope. Return pos tage  was pre-paid 
t o  f u r t h e r  encourage t h e i r  r e t u r n .  S t a f f  personnel  i n  
p u b l i c  r e l a t i o n s  and human f a c t o r s  a t  t h e  Highway S a f e t y  
Research I n s t i t u t e  were consu l t ed  t o  h e l p  i n  t h e  d e s i g n  o f  
t h e  q u e s t i o n n a i r e  s o  t h a t  it would n o t  confuse o r  i n t i m i d a t e  
those  who r e c e i v e d  it. Respondents were assured  t h a t  a l l  
answers were t o  b e  t r e a t e d  c o n f i d e n t i a l l y .  
The q u e s t i o n n a i r e s  were d i s t r i b u t e d  on Thursday, J u l y  1 7 ,  
1 9 6 9 ,  i n  a  manner s i m i l a r  t o  t h e  d i s t r i b u t i o n  o f  t h e  explana- 
t o r y  l e a f  l e t .  Advance n o t i c e  of  t h e i r  d i s t r i b u t i o n  was s e n t  
t o  t h e  D e t r o i t  News, t h e  D e t r o i t  Free  Press, t h e  t h r e e  ne t -  
work t e l e v i s i o n  s t a t i o n s  and s e v e r a l  r a d i o  s t a t i o n s .  The 
Free  Press a r t i c l e  i s  reproduced i n  F igure  B-8. The ques t ion-  
n a i r e  was a l s o  mentioned by t h e  News and t h e  t e l e v i s i o n  and -
r a d i o  s t a t i o n s .  I n  a d d i t i o n ,  t h e  P r i n c i p a l  I n v e s t i g a t o r  was 
in terv iewed by r a d i o  s t a t i o n  WWJ. 
The d i s t r i b u t i o n  of  t h e  q u e s t i o n n a i r e  was accomplished 
i n  a  s a t i s f a c t o r y  manner. Continuing t h e  e f f o r t s  t o  f o s t e r  
p u b l i c  good-wil l  toward t h e  r e s e a r c h ,  q u e s t i o n s  w r i t t e n  by 
respondents  on t h e i r  q u e s t i o n n a i r e s  were answered by mai l .  
The f i n a l  q u e s t i o n  (number 1 0 )  i n  t h e  q u e s t i o n n a i r e  
provided an  o p p o r t u n i t y  t o  e v a l u a t e  t h e  p u b l i c  r e l a t i o n s  
e f f o r t .  I t  was found t h a t  t h e  percentage  of respondents  who 
had previously  rece ived  informat ion about t h e  s igns  was 48%. 
The percentages by en t rance  ramp a s  determined from d a t a  
presented i n  Table B-1  a r e  given i n  t h e  following t abu la t ion :  
ENTRANCE RAMP 








PERCENT OF RESPONDENTS 
WHO HAD PREVIOUSLY 
RECEIVED INFORMATION 
ON THE NEW SIGNS 
OVERALL 
The somewhat higher percentages  a t  t h e  f i r s t  f ou r  ramps a r e  
assumed t o  r e f l e c t  t he  g r e a t e r  proport ion of work t r i p s  
generated by t h e  New Center a rea .  P u b l i c i t y  contained i n  
t he  two newsle t te r s  c i r c u l a t e d  t o  o f f i c e s  i n  t h i s  a r ea  
guaranteed a g r e a t e r  oppor tun i ty  t o  reach t h e  freeway user .  
TABLE B-1 
NUMBER O F  RESPONDENTS ENTERING AT EACH ON-RAMP 
HAVING P R E V I O U S L Y  R E C E I V E D  INFORMATION ABOUT THE S I G N S  
(SOURCE: ENTRY RAMP, Q.lO) 
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For t h o s e  who had previous  informat ion ,  t h e  fo l lowing 
t a b u l a t i o n  p r e s e n t s  t h e  source  of t h a t  information:  
INFORMATION SOURCE 
Explanatory Leaf l e t  
Newspaper 
~ e l e v i s i o n  
Radio 
Other 
PERCENT OF RESPONDENTS 
WHO HAD RECEIVED INFOFWTION 
ABOUT THE SIGNS 
The t o t a l  percentage  exceeds 100% s i n c e  many respondents  
r ece ived  informat ion  from s e v e r a l  sources .  The l e a f l e t  was 
t h e  most impor tant  source  of informat ion  a t  every en t rance  
ramp a s  i n d i c a t e d  i n  Table B-2. Considering t h a t  over  66% 
of t h e  ramp u s e r s  a r e  d a i l y  u s e r s ,  it i s  concluded t h a t  t h e  
d i s t r i b u t i o n  of l e a f l e t s  d i r e c t l y  a t  t h e  ramps i s  t h e  most 
e f f e c t i v e  method f o r  reaching t h e  freeway use r .  However, it 
appears  t h a t  even a p u b l i c i t y  campaign on t h e  f a i r l y  broad 
l e v e l  desc r ibed  above has reached only  h a l f  of t h e  raLmp u s e r s  
d e s p i t e  t h e  f a c t  t h a t  t h e  s i g n s  had been i n  o p e r a t i o n  f o r  
one month. I t  i s  thus  impor tant  t h a t  such new, innova t ive  
t r a f f i c  dev ices  a l s o  be r e l a t i v e l y  se l f -exp lana to ry  t o  a s s u r e  
understanding and compliance by t h e  e n t i r e  d r i v e r  popula t ion .  
TABLE B-2 
NUMBER OF RESPONDENTS ENTERING AT EACH ON-RAMP 
RECEIVING INFORMATION ABOUT THE S I G N S  FROM EACH SOURCE* 
(SOURCE: ENTRY RAMP, Q. 1 0 )  
*Only those respondents s t a t i n g  they received information 
(Table B-I.) a r e  considered i n  t h i s  analysis .  The 
above t o t a l  i s  g rea te r  than the  t o t a l  answering "yes" 
i n  Table B-1 as a respondent may have received infor-  
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APPENDIX C 
INSTRUCTIONS TO TEST SUBJECTS I N  THE STUDY OF DRIVER 
RESPONSE TO THE RRMP CONDITION INFORMATION SIGNS 
INSTRUCTIONS TO SUBJECTS OF SIGN VISIBILITY 
AND LOGIBILITY STUDY 
During t h i s  experiment you w i l l  be asked t o  d r i v e  on 
t h e  John C.  Lodge s e r v i c e  road paying a t t e n t i o n  t o  n o t i c e  
s e v e r a l  ramp informat ion  s i g n s .  Here i s  a p i c t u r e  of what 
you w i l l  be  looking f o r  (show s l i d e ) .  Notice t h a t  s e v e r a l  
messages may appear on t h e  s i g n .  P lease  i n d i c a t e  by saying 
"NOW" when you f i r s t  s e e  t h e  s i g n  and again  when you a r e  
a b l e  t o  r ead  t h e  message. I w i l l  r ecord  t h e  d i s t a n c e  from 
t h e  s i g n  a t  which you make each response.  
Na tu ra l ly  you should fo l low a l l  normal safe d r i v i n g  
procedures s i n c e  w e  w i l l  be i n  t r a f f i c  throughout  t h e  
experiment.  
Ques t ions?  
INSTRUCTIONS TO SUBJECTS OF SIGN COMPREHENSION 
AND MESSAGE OBEDIENCE STUDY 
This  i s  a t e s t  of your a b i l i t y  t o  r ead  and understand 
t r a f f i c  r e g u l a t o r y  and informat ion  s i g n a l s  under normal 
t r a f f i c  c o n d i t i o n s .  I w i l l  d i r e c t  you t o  a s e r v i c e  road 
a long t h e  John C. Lodge Freeway a t  which p o i n t  you should 
t r y  t o  e n t e r  t h e  Freeway by t h e  e a r l i e s t  p o s s i b l e  en t rance  
ramp without violating any traffic regulatory signals. The 
service road will follow the Freeway at all times. In any 
case, you will have numerous opportunities to enter the 
Freeway. Besides these directions, I will give you no 
further information concerning the entrance ramps or the 
Freeway. 
To repeat, it is imperative that you follow all traffic 
and information signals while attempting to enter the Free- 
way, keeping in mind that I cannot help you once we get on 
the service drive. 
Questions? 
APPENDIX D 
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APPENDIX D 
SPECIFICATIONS FOR THE SUPPLY OF EIGHT 
INTERNALLY ILLUMINATED FRONTAGE 
ROAD INFORMATION SIGNS 
Purpose 
The s i g n s  s h a l l  b e  used f o r  t h e  purpose of adv i s ing  a  
m o t o r i s t  on t h e  f r o n t a g e  road t o  t h e  John C. Lodge Freeway, 
D e t r o i t ,  a s  t o  t h e  t r a f f i c  c o n d i t i o n s  on t h e  v a r i o u s  ramps 
which he might  use  t o  e n t e r  t h e  Freeway. The fo l lowing  
s p e c i f i c a t i o n s  g e n e r a l l y  apply  t o  a l l  e i g h t  s i g n s .  Where 
a s p e c i f i c  s i g n  is  r e f e r r e d  t o ,  it i s  g iven  t h e  name o f  t h e  
n e a r e s t  c r o s s  s t reet  w i t h  an a d j o i n i n g  on-ramp t o  t h e  
Freeway. For example, t h e  West Grand Boulevard s i g n  i s  t h e  
one nea r  t h e  ramp which, i n  t u r n ,  a d j o i n s  West Grand 
Boulevard. 
Opera t ion  
The f a c e  of t h e  s i g n s  s h a l l  d i s p l a y  s c h e m a t i c a l l y  t h e  
l o c a t i o n  o f  v a r i o u s  ramps, t o g e t h e r  w i t h  a  legend i d e n t i f y i n g  
t h e  ramps by s t r e e t  name. Both t h e  schemat ic  r o u t e  1-ocat ions 
and t h e  legend s h a l l  be i l l u m i n a t e d  i n t e r n a l l y  such t h a t  a  
r e d  o r  green c o l o r  may be  d i s p l a y e d  excep t  where o the rwise  
i n d i c a t e d  on t h e  a t t a c h e d  drawings. Where f l a s h i n g  o p e r a t i o n  
i s  r e q u i r e d ,  t h e  f l a s h i n g  s h a l l  occur  a t  a  r a t e  of n o t  less 
t h a n  t h i r t y  (30 )  nor  more t h a n  f o r t y  ( 4 0 )  times p e r  ~ i n u t e .  
The i l l u m i n a t e d  p e r i o d  of  each f l a s h  s h a l l  be  n o t  less than 
70% and n o t  more t h a n  80% of t h e  t o t a l  cyc le .  
The colors shall be reasonably homogeneous throughout 
the area to be illuminated and shall be of sufficient inten- 
sity to produce a legible indication at a minimum distance 
of one hundred and fifty (150) feet in direct sunlight, with 
provision for a reduction in intensity by remote control. 
Construction 
The signs shall be constructed as shown on drawings 1, 
2, and 3 enclosed with this specification*. The control 
circuitry for switching the sections of the sign will be 
provided by The University of Michigan. The length and 
width of the signs shall be as shown on the enclosed draw- 
ings, and the thickness shall be no greater than necessary 
to provide an adequate housing, allowing a space of one (1) 
foot by four (4) inches by four (4) inches for the switching 
chassis of the West Grand Boulevard, Seward, Chicago, and 
Wyoming signs. Any type of material may be used in the con- 
struction; however, the finished product must be generally 
sturdy, weatherproof, and neat in appearance. 
*Blueprints were provided to each prospective bidder. 
These are not included in this report as the details are 
fully discussed above and figures within the text of this 
report adequately depict the final design of the signs. 
Sign Faces 
The s i g n  f a c e s  s h a l l  be f l a t ,  w i th  no exposed i l lumina-  
t i o n  sources .  I n t e r s t a t e  s t andard  non- re f l ec to r i zed  green 
c o l o r  s h a l l  be used f o r  t h e  background. However, a  b lack  
background s h a l l  be used f o r  t h e  i l lumina ted  panels .  The 
s e c t i o n  r e p r e s e n t i n g  t h e  Freeway and t h e  l e t t e r i n g  i n  
"Freeway Ramp Condit ions" s h a l l  be o v e r l a i d  i n  r e f l e c t o r i z e d  
whi te .  A one (1) inch  r e f l e c t o r i z e d  whi te  border  s h a l l  
a l s o  be o v e r l a i d .  A l l  t r a n s p a r e n t  m a t e r i a l  used i n  t h e  s i g n  
f a c e  s h a l l  be  e q u i v a l e n t  i n  s t r e n g t h  and impact r e s i s t a n c e  
t o  3/16 inch  p l e x i g l a s s .  A l l  l e t t e r i n g  used i n  connect ion 
wi th  t h e  legend s h a l l  be f o u r  ( 4 )  i nch  S e r i e s  D (Michigan Depart- 
ment of  S t a t e  Highways Standard L e t t e r i n g  Manual) except  
f o r  ramp and s t r e e t  names. These s h a l l  be s t andard  lower 
c a s e  w i t h  t h e  i n i t i a l  c a p i t a l  l e t t e r  four  ( 4 )  inch  S e r i e s  E and 
a l l  s t r o k e  widths reduced by 1 0 % .  Reduced spacing between 
l e t t e r s  may be  necessary  t o  f i t  t h e  legend i n t o  t h e  panel .  
The completed s i g n  f a c e  s h a l l  p r e s e n t  a  l e g i b l e ,  a t t r a c t i v e ,  
and g e n e r a l l y  p r o f e s s i o n a l  appearance. 
A l l  s i g n s  s h a l l  be provided wi th  t h e  necessary hardware 
f o r  d i r e c t  at tachment  t o  e x i s t i n g  wooden po les  o r  oc tagonal  
s t e e l  s t a n d a r d s ,  and s h a l l  a t t a c h  t o  t h e  s t andards  such t h a t  
t h e  load ing  i s  a s  n e a r l y  l o n g i t u d i n a l  a s  p o s s i b l e .  The 
i n s t a l l a t i o n  w i l l  be undertaken by The Univers i ty  of 
Michigan o r  i t s  agents .  
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The present signs will be removed by The University 
of Michigan or its agents for alteration and the manufac- 
turer shall state the maximum length of time required for 
the alteration of the signs. 
Serviceability and Maintenance 
It is not intended to develop a permanent operational 
piece of hardware, but rather to test an operational con- 
cept in communication with the motorist. 
Strict specifications regarding serviceability and 
maintenance will, therefore, not be imposed; however, the 
manufacturer shall state the following: 
1. Operating temperature range; 
2. Anticipated life of light sources; 
3. Anticipated useful life of the entire unit; 
4. Power consumption; 
5. Ease of access to internal area for maintenance; 
6. General quality of components; 
7. Requirements for electrical grounding; and 
8. Any other features which are likely to affect 
serviceability as an operational device. 
E l e c t r i c a l  Requirements 
The s igns  s h a l l  be designed t o  opera te  on 115 v o l t ,  
60 cyc le ,  s i n g l e  phase a l t e r n a t i n g  cu r r en t ,  unless  p r i o r  
approval  i s  obtained f o r  a change i n  t h i s  requirement. A l l  
components s h a l l  be approved by Underwriters Laboratories.  
For t he  Livernois ,  Linwood, Davison, and Webb s igns ,  a cable  
housing the  wir ing should extend twelve ( 1 2 )  f e e t  from the  
e x t e r i o r  of t he  s i g n  f o r  connection t o  t he  switchboard. A l l  
u n i t s  s h a l l  be designed t o  e l imina te  t h e  danger of e l e c t r i c  
shock under normal opera t ion .  
Delivery 
Delivery must be completed wi th in  f i v e  ( 5 )  weeks of 
n o t i f i c a t i o n  of acceptance of t he  manufacturer 's  offler. The 
quoted p r i c e  s h a l l  include de l ive ry  and unloading a t  t h e  
Publ ic  Lighting Commission, 174 East  Atwater, De t ro i t ,  
Michigan, o r  o the r  l oca t ion  i n  the  Ci ty  of De t ro i t  spec i f i ed  
by The Univers i ty  of Michigan. 
Guarantee 
The supp l i e r  s h a l l  guarantee s a t i s f a c t o r y  performance 
of t h e  u n i t s  (excluding physical  damage) f o r  a per iod of s i x  ( 6 )  
months from the  d a t e  of de l ivery .  
I n  t h e  event  of physical  damage t o  a s ign ,  t h e  manu- 
f a c t u r e r  i s  asked t o  quote a l abor  c o s t  (per  hour) 
t r a n s p o r t  c o s t  (per  c a l l )  t o  r e t u r n  immediately t o  Detroit  
t o  r e p a i r  t h e  s ign .  Replacement m a t e r i a l s  would be suppl ied  
by t h e  manufacturer a t  c u r r e n t  r e t a i l  p r i c e s  less s a l e s  t ax .  
The manufacturer s h a l l  quote  a  p r i c e  f o r  t h e  supply of 
t he  s igns  a s  s p e c i f i e d  and address  t he  bid  t o  The Univers i ty  
of Michigan Purchasing Department ( a t t e n t i o n  M r .  R. J. Wisler) 
b u t  mail  it  t o  Professor  Donald E. Cleveland, Department of 
C i v i l  Engineering, u n i v e r s i t y  of Michigan, Ann Arbor, 
Michigan, 48104. The b id  must be received no l a t e r  than 
5:00 p.m. , February 2 7 ,  1969. 
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NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM 
Highway Research Board 
National Academy of Sciences-National Research Council 
Project Statement 
Research Proiect Title: 
Optimizing Freeway Corridor Operations Through Traffic 
Surveillance, Communication, and Control 
General Problem Area: 
Special Projects 
Research Problem Statement: 
To meet present and future traffic demands, the combined 
freeway and surface street system must operate more effi- 
ciently. Freeways through heavily developed areas have 
limited right-of-way which prevents, on an economic basis, 
their reconstruction for increased capacity. Practical 
measures for increasing operational efficiency of these facili- 
ties through heavily traveled corridors should be developed 
by judicious application of traffic surveillance, com.unication, 
and control. 
Urban freeways comprise a major portion of the traffic- 
carrying capacity of the total vehicular route system in 
American cities. It is believed that surveillance, communication, 
and c o n t r o l  o f  t r a f f i c  on freeways a s  w e l l  a s  on t h e  supple-  
mental  s t r e e t  systems can b e  improved, r e s u l t i n g  i n  b e t t e r  
s e r v i c e  t o  t h e  motoring p u b l i c  a s  a  whole. 
I t  i s  d e s i r e d  t o  apply  t h e  b e s t  t r a f f i c  s u r v e i l l a n c e ,  
communication, and c o n t r o l  t echn iques  i n  a  t y p i c a l  urban 
freeway c o r r i d o r  and t o  s tudy  t h e  r e s u l t s .  Innova t ions  t h a t  
may be  expected  t o  enhance t h e  o p e r a t i o n a l  e f f i c i e n c y  should  
be explored .  
The Na t iona l  Proving Ground f o r  Freeway S u r v e i l l a n c e  
Cont ro l  and E l e c t r o n i c  T r a f f i c  Aids l o c a t e d  on t h e  John C. 
Lodge Freeway i n  D e t r o i t  has  been e x t e n s i v e l y  equipped f o r  
freeway s u r v e i l l a n c e ,  and t h i s  freeway and t h e  a d j a c e n t  
c o r r i d o r  i s  d e s i g n a t e d  a s  t h e  s t u d y  s i t e  t o  develop and 
e v a l u a t e  improved s u r v e i l l a n c e ,  communication, and c o n t r o l  
t echn iques .  
O b j e c t i v e s  : 
1. Determine method(s )  f o r  i n c r e a s i n g  t h e  e f f e c t i v e -  
n e s s  of  t h e  system which i n v o l v e s  t h e  freeway and t h e  
a d j a c e n t  s u r f a c e  s t r e e t  network w i t h i n  t h e  c o r r i d o r .  Eva lua te  
t h e  methods on t h e  s t u d y  s i t e  w i t h  o r  w i t h o u t  t h e  use  of 
a d d i t i o n a l  hardware. 
2 .  Recommend equipment c o n f i g u r a t i o n s  ( t h a t  is ,  t y p e  
and l o c a t i o n )  f o r  t h e  improved system which w i l l  r e p r e s e n t  
t h e  optimum b a l a n c e  i n  c o s t - e f f e c t i v e n e s s .  


